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lebugger, Turbo Pascal &0 


New! Turbo C* 2.0 with 
integrated source-level 
debugger 

New Turbo C 2.0 is the one C compiler 
that does it all; nothing is half done or not 
done at all—instead, your every program¬ 
ming need is met. We wrote our best¬ 
selling word processor Sprint* with Turbo 
C; now you can write your own best seller 
with Turbo C 2.0. 

At better than 16,000 lines a minute,* 
Turbo C 2.0 compiles your code 20-30% 
faster than its predecessor Turbo C 1.5 
which was already faster than any other C 
compiler. 



Make bugs bug off 
Nice bugs are dead bugs, and Turbo C 
2.0's integrated source-level debugger 
lets you find them and flatten them in a 
flash. You can set multiple breakpoints, 
watch variables and evaluate expres¬ 
sions—all from inside your integrated C 
environment. 


Minimum system requirements: For the IBM PS/2^ and the IBM* 
(amify ot personal computers and aM 100% compatibles PC-DOS 
(MS-DOS) 20 or later lurto Debugger minumum 384K. Turbo 
Assembler minvnum 256K. lurbo C and lurbo Pascal minimum 
448K (256K commenl line version). 
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Debugging in the Turbo environment; shown here an expression is being added to the Watch 
window in Turbo C. The Execution Bar highlights the next line the debugger will execute. 


TURBO C 2.0 


HEAPSORT BENCHMARK 

TURBO C 2.0 

Microsoft* C 5.1 

OBJ Size (bytes) 

843 

945 

EXE size (bytes) 

6896 

7731 

Execution time (seconds) 

8.1 

12.2 

FEATURE COMPARISON 

Integrated debugger 

Vfes 

No- 

Inline assembly 

Vfes 

No 

Auto dependency checking 

>fes 

No 

EMS support for edit buffer 

Vfes 

No 

Device-independent graphics 

Ybs 

No 

Number of memory models 

6 

5 

Price 

$149.95 

$450.00 


Heapsort compiled with Mi optimiiation. Benchmark run on an IBM PS/2 Model 60 
'Inflated debugger included with Quick C. 


Turbo C and Turbo Pascal owners, upgrade now! 
CALL (800) 543-7543 

If you're a registered Hibo C and/or lurbo Pascal owner, you can upgrade and get the 
latest version of your favorite language, plus both lurbo A^rrtier and Ijrbo Debugger, 
all at special upgrade prices. Whether you order by phone or mail, be sure to include 
your old lurbo Pascal and/or lurbo C serial nunters and the code PL02. 

Mail coupon to: Borland. Attn Dept PL02,1800 Green HiHs Road, 

P.O. Box 660005, Scotts Vaiey, CA 95066-0005. 

UPGRADE OFFERS For registered Turbo Pascal* and Turbo C* owners! 
(Unregistered owners, see below*) 


Name 

Shippmg address 

Cdy Stale 

( _ ) _ 

telephone 

1b qualify for the upgrade price you must give the seriai numbar of the equivatont product you are upgradbig. 

Ifbo Pascal Serial Nunber 
Turbo C Serial Number 


Upgrades for regstered lirbo C and Ijrbo Pascal owners 
Please check box(es) 

1 □ Turbo C 2.0 Prolessioral (Inciudes bodi Mbo Assembler and Turbo 

Debugger) 

2 □ Turbo Pascal SO Professional (inefudes ball Turbo Assembler and 

Turbo Debugger) 

3 □ Tibo Pascal wih 5.0 upgrade manjal and deks 

4 □ libo C will 2.0 upgrade marual and disfs 


Suggested 

Upgrade 

Retail 

Price 

250.00 

99.95 

250.00 

99.95 

N/A 

49.95 

N/A 

49.95 


Please specify diskette Size: Either □ SV/ OR □ 3V5' 


Tbtal product amount $_ 

CA and MA reskfenis add sales tax S_ 

In US please add S5 shipping/haridkng lor each product $_ 

h Carwda please add $10 sikpping/hanring for each product S _ 

Tbtal amount enclosed S _ 

Payment □ VISA □ MC □ Check □ Bank Draft CredI card eipratian date;_/_ 

C«.l I I I I I I I I I I I I I I I I I I I 


Name as it appears on card 
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Turbo Assembler, Tuibo E 


What started modestly enough in 
November of 1983 with the launch of 
Borland’s first program, Turbo Pascal* 
1.0, became a revolution and it's been 
going like a rocket ever since. 

We’ve changed the way you program. 

We invented integrated environments 
with Turbo Pascal and we brought them 
to all our languages. Borland continues 
to bring you the best programming tools 
in the world. 

New! Turbo Assembler & 

Turbo Debugger 

Two state-of-the-art development tools 

in one package tor only $149.95. 

New Turbo Debugger* 
debugs all sizes 
With EMS support, remote debugging, 
and 386 virtual machine debugging, 
there’s no limit to the size of program 
you can debug. In fact with 386 virtual 
machine mode, debugging takes zero, 
bytes of conventional memory! 

See what’s happening 
Overlapping windows give you multiple 
views of the program you’re debugging: 
source code, variables, CPU registers, 
call stack, watches, breakpoints, memory 
dump, and more. And a new "session- 
logging" feature tracks and records your 
every move. 

You’re in control 
Our breakpoints give you more control 
than anyone else’s. Ordinary debuggers 
only get you to a stop, then they stop. 
When our breakpoints are triggered 
you can simply stop, or you can print 
expressions, run code, send messages 
to the session log, or even evaluate an 
expression with user-defined function 
calls. And all our breakpoints are 
conditional. 



Shown here are views of source code, CPU registers, watch expressions, and a session log. 


Unique Data Debugging 
Plain Vanilla debuggers can only give 
you code debugging. Our new Turbo 
Debugger give you data debugging too. 
You can browse through your data from 
the simplest byte to the hairiest data 
structure, inspect arrays, and walk 
through linked lists. All by point 
and shoot. 

Feature highlights 

Breakpoints 

■ Actions: stop, run code, log expression 

■ Break on condition, memory changed 

■ Software ICE capabilites 

■ 386 debug register support 

■ Support tor hardware debuggers 

Debug any program 
m Turbo Pascal, Turbo C, Turbo Assembler 

■ EMS support 

■ 386 virtual machine and remote machine 
debugging 

• Supports CodeView* and MAP-compatible 
programs 

Data Debugger 

m Follow pointers through linked lists 

■ Browse through arrays and data structures 

■ Change data values 


New Turbo Assembler* 
lets you write the tightest, 
fastest code 

Turbo Assembler is faster than other 
assemblers, and you can use it on your 
existing code. It's fully MASM compat¬ 
ible, 4.0, 5.0, and 5.1; even MASM can’t 
say that. Turbo Assembler takes you 
beyond MASM, with significant new 
Assembly language extensions, more 
complete error checking, and full 
386 support. 

Turbo Assembler is designed for easy 
interfacing with high-level languages like 
Turbo Pascal and Turbo C. We use Turbo 
Assembler on Quattro,* our best-selling 
spreadsheet program; now you can write 
your own best-seller with Turbo 
Assembler! 

Feature highlights 

■ Faster than other assemblers 

■ MASM compatible (4.0, 5.0, and 5.1) 

■ Significant new assembly language 
extensions 

■ Easy interlacing with high-level languages 
including Turbo C and Turbo Pascal 

■ Full 386 support 


TURBO DEBUGGER 

TURBO 


FEATURE COMPARISON 

DEBUGGER 

CodeView* 

Multiple overlapping views 

Mbs 

No 

386 virtijal-86 mode debugging 

>fes 

No 

Remote debugging 

Yes 

No 

Data debugging 

Yes 

Partial 

Generalized breakpoints 

Yes 

No 

Session logging 

Yes 

No 

Conventional memory used—80386 

Zero K 

230K 

Conventional memory used—remote 

15K 

N/A 

Turtw Debugger version 1.0, Microsoft CodeView version 22 . 



TURBO ASSEMBLER 

TURBO 

Microsoft* 

BGIDEMO BENCHMARK 

ASSEMBLER 

Assembler 

Assembly time (seconds) 

9.34 

27.46 

Link time (seconds) 

4.15 

10.51 

FEATURE COMPARISON 

MASM compatible (4.0.5.0.5.1) 

Ybs 

No 

Thorough type checking 

Ybs 

No 

Nested structures and unions 

Ybs 

No 

Multimodule cross reference 

Ybs 

No 

Assemble multiple files 

Ybs 

No 

Run on IBM PS/2 model 60 using Turbo Assembler version 1.0, lurbo Linker version 20. 

Microsoft Maao Assembler version 5.10, Mtcrosoft Overlay Linker version 3.64. 
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and Turbo CZO! 
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Shown here is the Evaluate/Modify window ot Turbo Pascai: look at expressions, examine 
structured data types, change variables on the fly. 


Turbo C 2.0 has the best 
of everything 

■ Includes the compiler, editor, and 
debugger, all rolled into one 

■ Integrated source-level debugger 
lets you step code, watch variables, 
and set breakpoints 

■ Develop and debug production-quality 
code in all six memory models 

■ Inline assembler support 

■ Support lor Turbo Assembler 
and Turbo Debugger 

■ Make facility with automatic 
dependency checking 

■ Over 430 library functions, including 
a complete graphics library 

. Only $149.95 

New Turbo C Professional 
Turbo C 2.0 plus both Turbo Assembler 
& Turbo Debugger; all three programs 
rolled into one—the one C package that 
has everything. A complete set of tools 
that caters to every level of program¬ 
ming expertise. Turbo C Professional; 
$250. 

New! Turbo Pascal* 5.0 with 
integrated source-level 
debugger 

Turbo Pascal, the worldwide favorite with 
over a million copies in use, just got 
even smarter. The best got better, Meet 
Version 5.0. In a word, it’s revolutionary. 

Not only do you go code-racing at 
more than 34.000 lines a minute,* you 
also now go into a sophisticated debug¬ 
ging environment—right at source level. 


It's completely Integrated and bullet-fast. 

Turbo Pascal's new integrated 
debugger takes you inside your code 
for fast fixes. You step, trace, set multi¬ 
ple breakpoints. You modify variables as 
you debug and watch full expressions 
at runtime. 

Separate Compilation 
Break your code into units. Your separ¬ 
ately compiled units can be shared by 
multiple programs and linked in a flash 
with Turbo Pascal's built-in Make utility 
and smart linker. We give you a powerful 
library of standard units including the 
spectacular Borland Graphic Interface 
and our state-of-the-art overlay 
manager. 


Feature highlights 

■ Includes the compiler, editor, 
and debugger, all rolled into one 

■ Integrated source-level debugger 
lets you step code, watch variables, 
and set breakpoints 

« Overlays, including EMS support 

• 8087 floating-point emulation 

■ Support for Turbo Assembler 
and Turbo Debugger 

■ Procedural types, variables, 
and parameters 

■ Smaller, tighter programs: Smart Linker 
strips both unused code and data 

■ Constant expressions 

■ EMS support lor editor 

• Only $149.95 

Debugging: The inside story 
Turbo Pascal's new integrated source- 
level debugger takes you inside your 
code to fix errors fast. Don't worry 
about errors, everyone makes them; 
but with the right debugger, this one, 
it's a fast fix. 

Turbo Pascal Professional* 
Turbo Pascal 5.0 plus both Turbo 
Assembler & Turbo Debugger: all three 
programs rolled into one—the one 
Pascal package that has everything. A 
complete set of tools that caters to 
every level of programming expertise. 
Turbo Pascal Professional: $250. 


For the dealer nearest you 
Call (800) 543-7543 


TURBO PASCAL 5.0 

TURBO 

Turbo 

SIEVE BENCHMARK 

PASCAL 5.0 

Pascal 4.D 

,EXE size [bytes} 

1440 

1504 

Execution lime [seconds) 

6.15 

7,25 

FEATURE COMPARISON 

Integrated debugger 

Vfes 

No 

Overlays, including EMS support 

'fes 

No 

S087 floating-point emulation 

Yes 

No 

Turbo Debugger support 

Ybs 

No 

Procedural types, variables, parameters 

Vfes 

No 

Smart linking of code and data 

Tbs 

No 

Constant expressions 

Yes 

No 

EMS support tor editor 

Benchmarlj: ireratioiB) run on an IBM PS/2 Model SO. 

Tfes 

No 


60-day money-back guarantee^ BORLAND 
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67 What^sNew 

97 Short Takes 

Boomerang, bounces your system 
hack from power failures 
Think C, an improved version 
of Symantec's Lightspeed C 
80142861, 
a new accelerator card 
ALPS Allegro 24, 
a low-cost dot-matrix printer 
FamilyCare Software, 
helps diagnose children's 
medical problems 
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107 At Long Last, Lajitop 

by Frank Hayes 

The Compaq 286 SLT advances 
the ar t of the laptop with 
a high-resolotion display 
and battery-boosting technology. 


REVIEWS 

162 Product Focus; 

Plotters in Perspective 
by Stanford Diehl 
and Steve Apiki 
For many applications, 
the pen plotter can’t be beat. 

183 The$uti386i 

by John Unger 
This Unix/DOS hybrid 
behaves like a multitasking 
personal computer. 

193 A Nimble AT 

by Jeff Holtzman 

Dell’s System 220 marks 

the high end of AT compatibles. 

199 A Quick Look at QuickCapture 

by Joel West 
and Dwight Newton 
A convenient way to create 
and manipulate gray-scale images 
on the Mac. 
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EXPERT ADVICE 


113 Computing at Chaos Manor; 
Seeing Red 
by Jerry Poumelle 
Reminiscent of an episode 
of in Space, Jerry’s 
machines turn on him. 

137 Applications Plus; 

Crash! 

by Ezra Shapiro 
A hard disk wipeout points 
up the Mac’s fragility, 

141 Down to Business; 

Do You Really Need a LAN? 
by Wayne Rash Jr, 

Not every office needs 
a LAN, A printer server might 
be a less expensive alternate. 

145 Macinations; 

VLSI Design 
and Network Help 

by Don Crabb 

A CAD package and a network 
management utility 
could be just the tools 
you’re looking for. 

149 COMl; 

X.400 Grows Up 

by Brock N, Meeks 

The final version of this 
international standard should 
advance global E-mail 
interconnectivity , 

155 OS/2 Notebook: 

OS/2 Consumerism 
by Mark Minasi 
Fake software, fake hardware, 
and virtual memory revisited. 


207 Merge 386 

by Jeff Holtzman 
Run Unix and DOS 
simultaneously 
on an 80386-based PC, 

215 Slick 

by Namir Clement Shammas 
A sophisticated text-editing 
environment for programmers. 

223 The Database Redefined 
by Lamom Wood 
Lotus’ Agenda takes a flexible 
approach to database 
construction. 

231 MacDraw II 

by Rusel DeMaria 

This graphics tool offers 

new drawing features 

and an improved user interface. 

236 Review Update; 

Benchmarks at a Glance 
Six months’ worth of system tests. 
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242 Introduction: 

Groupware 

245 Working Together 

by Douglas Engelbart 
and Harvey Lehman 
New technologies necessitate 
evolution in the way we work 
in local and geographically 
distributed groups, 

256A Where the Action Is 
by Terry Winograd 
A theory of human language 
facilitates the design 
of computer-supported 
cooperative work. 

261 Perils and Pitfalls 
by Jonathon Grudin 
You can implement useful 
groupware applications 
if you can clear these hurdles. 
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begins after page 96 


267 Intelligent Software Agents 
by Kevin Crowston 
and Thomas W, Malone 
Applying artificial-intelligence 
techniques to groupware 
promises to alter the way 
we organize our work. 

275 A Groupware Toolbox 

by Susanna Opper 
A sampling of the more 
popular and promising 
groupware programs 
now available. 
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HANDS ON 

327 Ciarcia’s Circuit Cellar: 

A Supercomputer, Part 3 

by Steve Ciarcia 
A look at the hardware’s 
nuts and bolts and also 
at the driver program. 

341 Some Assembly Required: 
An Overview of Overlays 
by Rick Grehan 
When programs are bigger 
than memory allows, overlays 
provide breathing room. 
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299 Lies, Damned Lies, 
and Spreadsheets 
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all that computes is 
not the truth. 

307 Untangling Pascal Strings 

by Didz Fountain 
Here’s a set of functions 
that provides Pascal 
with neat, efficient string 
handling. 

315 The CD-ROM Connectbn 
by Tim Oren 

Read-only optical disks may 
be the ideal medium for large 
hypertext databases. 
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by Wayne Jr. 

Backlit, super twist LCD 
technology gives computer 
displays a bright new look. 
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Irriegrated Software for 
Schematics & PCB Artwork 



Introducing HiWIRE^PIus 

Wintek’s sm ARTWORK* 
pioneered low-cost printed- 
circuit-board CAD. Then HiWIRE 
set the standard for productivity 
and ease-of-use in schematic 
capture. Now Wintek introduces 
HiWIRE-Plus, integrating 
HiWIRE’s schematic features 
with a powerful printed-circuit- 
design facility. 

Creating Schematics 

With HiWIRE-Plus, simply 
connect library symbols with 
wires and buses. Creating and 
changing symbols is fast and 
painless. Produce your drawing 
using a dot-matrix printer, laser 
printer, or pen plotter. 

Circuit-Board Design 

HiWIRE-Plus gives you all the 
design freedom you want: you 
choose the grid size, trace widths, 
and pad shapes. The board size 
and number of layers are vir¬ 
tually unlimited. HiWIRE-Plus is 
perfect for surface-mount, micro¬ 
strip, and ECL applications. 


CURRENT VERSIONS 

HfWIRE, VI 1r4; smARTWORK V1.4r1 

Circle 306 on Reader Service Card 


HiWIRE-Plus Advantages 

□ One tool for schematics and 
printed-circuit artwork 

□ Easy-to-learn menu-driven 
operation; complete docu¬ 
mentation and tutorial 

□ Schematic libraries with TTI_ 
CMOS, ECL, ladder, micro¬ 
processor, and discrete 
components 

□ Netlist and bill-of-materials 
utilities included 

□ Circuit boards up to 60x60 
inches and 256 layers 

□ Variable grid size, trace width, 
and pad size (.001" resolution) 

□ PCB library with DIPs, SIPs, 
SMDs, PGAs, TOs, and edge 
and D connectors 

□ Schematic-to-layout cross¬ 
checking 

□ Design-rule checker 

□ 800 number for free support 



"HiVWE”. “smARTWORK". •Wintek", and me Wimek logo are 
regciered trademarks of Wvniok Corporatioa 


System Requirements 

□ IBM PC, XT, AT, or PS/2 with 
512K RAM, printer port, color 
monitor, and CGA, EGA, or 
VGA graphics card 

□ Microsoft Mouse 

□ IBM ProPrinter or Epson 
dot-matrix printer, and/or 

□ Houston Instrument or 
Hewlett-Packard pen plotter 

Higher Performance 
Better Value 

Still only $895, HiWIRE-Plus 
delivers quality schematics and 
PCB artwork. You don’t need to 
guess if HiWIRE-Plus is right for 
you—we guarantee it! Try it for 
30 days at absolutely no risk. 
Call toll free today and put 
HiWIRE-Plus to work for you. 

Wintek Corporation 
1801 South Street 
Lafayette, Indiana 47904-2993 
(800) 742-6809 or 
(317) 742-8428 
FAX: (317) 448-4823 
Telex: 70-9079 

Europe: RIVA Ltd., England, 

Phone: 0420 22666. FAX: 0420 23700 
Australia: Entertainment Audio Pty, Ltd., 
Phone: (08) 363-0454 
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EDITORIAL 


Fred Langa 


Lisa Lives 


The NeXT cube 
bears some startling 
resemblances to 
an earlier innovative 
machine Steve Jobs 
once produced 


R emember Apple’s Lisa? We 
have one in cmr Lab, where it 
sits like a living fossil: a robust 
proto-Mac that has been super¬ 
seded by its more gracile descendants. 

It was a marvel of its day, embodying 
the characteristics that would evolve into 
today’s smaller, faster, cheaper Macin¬ 
toshes, And its influence has spread far 
into the non-Mac world: Windows, Pre¬ 
sentation Manager, Open Look, Intu¬ 
ition, and other graphical environments 
all owe some debt to Lisa and the Mac. 

Yet the Lisa itself was something of a 
cominercial flop* It was too expensive 
ever to achieve the kind of critical mass 
needed to come into wide use, and it 
didn’t cost enough to allow Apple to con- 
tinue making it in relatively smalt 
quantities* 

Now consider the NeXT computer. 
With powerful and innovative hardware 
coupled with an effortless user interface 
and perhaps the easiest-ever serious pro¬ 
gramming environment, it’s a techno¬ 
logical gem. 

And the cube already is having an im¬ 
pact beyond its immediate venue* For ex¬ 
ample, IBM has licensed NextStep—the 
cube’s Window Server, Application Kit, 
Display PostScript, and Workspace envi¬ 
ronment—so it’s a safe bet that a NeXT- 
like environment will eventually show up 
on reduced-instruction-set computers 
and Intel-based machines bearing IBM’s 
brand. Naturally , the clones will follow. 


But the cube may also carry with it the 
same problem that proved the death of 
Lisa: It’s simultaneously very expensive 
for a personal computer, yet possibly too 
inexpensive to survive as a low-volume 
specialty device. 

Yes, it’s true that several “main¬ 
stream” personal computers cost as 
much or even more than the NeXT cube 
does, but they have wide acceptance: 
they’re proven, stable designs; they can 
be configured in endless variations and 
can run literally thousands of applica¬ 
tions (as announced, there’s not even a 
good way to load new software into the 
cube, except via the network connector in 
the back); and so on. The cube, being 
brand new, can counter these established 
strengths only with its bright promise. 

The promise might be enough, espe¬ 
cially given that the machine is targeted 
at some of the best, brightest, and most 
enthusiastic early adopters of new com¬ 
puter technology; students. But even 
here, reality adds its grain of salt: A cube 
costs as much as a semester at MIT. How 
many students can afford that? 

A comment written by Mark Welch (a 
participant in BIX’s NeXT conference) 
said it very well: “What type of student, 
exactly, is the NeXT cube aimed at? 

“I assume engineering and computer 
science students would drool over this 

[computer]_But the students I know 

(the science types) are struggling really 
hard, or taking out the maximum $2500 
student loan to buy a Mac with enough 
goodies to make it usable. How, and 
why, would those students afford a NeXT 
system? 

"I assume 1 am not one of the target 
students (I am a law student, and about 
50 percent or more of law students own 
PClones running WordPerfect, with a 
good 10 percent using Macs and Micro¬ 
soft Word or WriteNow or some such). 

“Surely I am not in their target finan¬ 
cial market, given my poverty level. (Q: I 
wonder if the $6500 price tag of a NeXT 
workstation is above or below the average 


[annual] income of a university student?) 

“I do question, rather substantially, 
any theory that a student could buy a 
$6500 computer, even over 4 years.” 

As I write this, less than a week after 
the formal announcement of the NeXT 
machine, lots of people are questioning 
it. Of course, the universities themselves 
might fool the bill, hiding the costs in the 
form of increased tuition, or maybe find¬ 
ing a way for benefactors to at least par¬ 
tially pick up the tab* But even here 
there’s a snag: Remember that NeXT re¬ 
fuses to sell to anyone other than uni¬ 
versities. Would you donate to your 
alma mater’s computer fund, knowing 
that the money would go to buy comput¬ 
ers that deliberately will be prevented 
from being used in the wider world out¬ 
side academia? 

Something here doesn’t add up. To 
me, it looks as though a portion of Steve 
Jobs’s history is going to replay itself. In 
the not-too-distant future, I think we’ll 
see a less-expensive, equally capable 
NeXT machine that will be available out¬ 
side academia. This machine will be to 
the cube as the Mac is to the Lisa. 

None of this is to suggest that we 
should write off the cube, or NeXT. The 
cube already is a technological success 
that will have far-reaching implications, 
no matter what happens in the market¬ 
place. As such, it's a bellwether of 
computer technology that bears close 
scrutiny. And within one niche market- 
wealthy students and/or the best-en¬ 
dowed universities-it may also be a 
commercial success. 

Actually, I hope it does succeed, be¬ 
cause we all benefit from innovation, and 
the cube—like the Lisa before it—is truly 
innovative. 

But as for getting and using one, well, 
I guess we’ll just have to wait until NeXT 
or someone else produces a cube for, er, 
the rest of us. 

—Fred Langa 
Editor in Chief 
(BIXname “flanga**) 
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Play the game of the decade. Free. 

It's a special Maxell edition of 688 Attack 
Sub7 Electronic Arts' brilliant new simula¬ 
tion game for IBM PC/XT/AT and most 
compatibles. You’ll command a crew aboard 
a fully-equipped top-secret billion dollar 
sub. Hunt or evade intelligent foes. Thrill 
to highly realistic 3-D graphics (256 colors 
in VGA mode). It’s irresistible, easy to 
operate and it’s yours on the free 11th disk in 
specially-marked MD2-D and MD2-HD 
10-packs at your Maxell dealer. Don’t delay. 



maxell. 

THE GOLD STANDARD 










PRESENTING 
AMERICA’S 
HOTIESTNEW 
(XIRPORAIT; JEIK 


PIVUSTAR’S fleet, of powerful business coin- 
pulers have really taken off In the last three years. 
That’s because they’re built for corporations that want 
to get where they’re going in a hurry. 

We build a full line of high-powered per¬ 
formers that not only provide total PC compatibility 
and advanced business capabilities, but also offer 
American-made ingenuity, quality and value. 

In fact, when you refiliy compare, you’ll 
find that FIVKSTAR Computers leave the competition 
far behind. 

nVESTAR 286’s. 

The performance to fly through 
heavy norkloadn. 

PIVHSTAR 286’s provide the features and 
performance aggressive companies need to reach 
higher cHirporate goals. In fact, they’re designed to run 
fulun* as well as current operating systems. 

rhe 286/10 is powered by an Intel 80286 
mlcropTOCCSsor that operates at a fast 10 MHz. with 
zero wait states. With 640KB memory and 1.2MB 
floppy disk drive, you’ll soar through today’s popular 
business applications. Serial, parallel and game ports, 
and an enhanced 101-key keyboard, provide in-flight 
convenience. 
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The 286/14 Is also powered by an Intel 
80286 CPU, but operates at 14 MHz (w ith zero wait 
states) for even faster performance. It. Loo, comes 
equipped with 1024KB memory. i.2MB floppy disk 
drive, seriai/parallel/game ports and a iOl-key key¬ 
board. No doubt about it — it’s a hot machine and a 
dream to fly! 

FIVESTAR 386’s. 

Don’t forget to fasten your seol belt. 

The incredible speed and power of 
f’IVKSTAR 386's have made them a leading choice of 
corporations across America for multitasking and 
sophisticated applications, including CAD. In fact, 
there’s so much performance and value built into our 
886’s, it can take your breath aw'ay. 

The 386/16 is fast. Very fast. That’s 
because it features an Intel 80386 CPU operating at 
16 MHz. with zero wait states. 

■And its 1024KB memory 
and 1.2MB floppy diskdrive 
will keep you airborne for long 
distances. Serial/parallel/ 
game ports and a smooth 
[lerforming 101-kty keyboard 
are standard equipment. 

1312008 


Prices: 

The 286/10 - 
from $1099. 
The 286/14 - 
from $1499. 










The 386/20. It's made for those who want 
to fly to the outer limits. With an Intel 80386 micro¬ 
processor operating at 20 MHz (with zero wait slates) 
it'll move through the most complex applications 
with astounding ease. And you won’t have to worry 
about running low on memory either. It not only 
features 1024KB of RAM and a 1.2MB floppy disk 
drive, it also has a 64KB cache memory. Naturally, 
it comes equipped with serial/parallel/game ports 
and a 101-key keyboard, too, 

Customi/e your PIVESIAK 
to meet your own specifications. 

All FIVESTAR 286 and 386 Computers are 
available with hard drives, from 20 to 320 MB. as well 
as a choice of monochrome. EGA, VGA or super-high 
resolution paper-white monitors. Whatever the 
requirement. FIVESTAR can meet it. 

I'nnialched reliability. 
Unbeatable ground 
support. 

Because every 

FIVESTAR Computer is tested 
and certified to meet the 
highest standards of quality, 
you can count on years of 


reliable performance. 

Once you've purehased your FIVESTAR 
computer, you'll gel all the support you'll need. Just 
call our highly-trained service department loH-frcc. 
Most difficulties can be resoived within minutes. 

For companies with critical applications, a 
comprehensive on-site service contract is available for 
just $99. In most cases, service calls are made within 
24 hours. 

Order by phone today. 

.And move your company lo higher 
levels of pertbnnance. 

To order a FIVESTAR 286 or 386 Compuler. 
or for more information about our full line of high- 
powered computers, call us TOLL FREE. We'll have your 
hot new corporate jet parked in your hanger in no time! 

1-800-752-5555 

nVESTAR 

Cittle 104 on Reader Service Card C^)I\^PUTERS 

Ameiica's hottest aew coipoeatc jets. 


Prices: 

The 386/16 - 
from $1990. 

The 386/20- 
from $2999. 


All prlctus orul si>tt:int"ilkjns mx - Ui wUhout rmlkx*. 
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WINDOWS FOR DATA® 


Invoices: Create Reaiei* Print Exit 



UiUian Jot^ 
Innouatitfe Software 
351 Bulletin flueuue 
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f you program in C, take a few 
moments to learn how Windows for 
Data can help you build a state-of-the- 
art user interface. 

M Create and manage menus, data-entry forms, context- 
sensitive help, and text displays — all within windows. 

S'Develop window-based OS/2 programs right now, 
without the headaches of learning OS/2 screen manage¬ 
ment. Run the same source code in PCDOS and OS/2 
protected mode. 

2r Build a better front end for any DBMS that has a C' 
language interface (most popular ones do), 

FROM END TO BEGINNING 
Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en¬ 
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex¬ 
clusive built-in debugging system. 

NO WALLS 

If you’ve been frustrated by the limitations of other 
screen utilities, don’t be discouraged. \bu won’t run into 
walls with Windows for Data. Our customers repieated- 
ly teU us how they’ve used our system in ways we never 
imagined — but which we anticipated by desiring Win¬ 
dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. 




YOU ARE ALWAYS IN CHARGE 

Control functions that you write and attach to fields 
ancUsr keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine 


OUR WINDOWS 
WILL OPEN DOORS 

Our windows will open doors to 
new markets for your software 
High-performance source-code¬ 
compatible versions of Windows 
for Data are now available for 
PCDOS, OS/2. XENIX, 
UNIX, and VMS. PCDOS 
versions are fully compatible with Microsoft Windows. 
No royalties. 


MONEY BACK GUARANTEE i 

You owe it to yourself and your programs to try 
Windows for Data. If not satisfied, you can return it for 
a full refund. 

Prices; PCDOS $295, Source $295. OS/2 $395. 
XENIX $1295. UNIX, VMS, please call. 

Call: (802) 848-7731 ext. 51 

Telex: 510-601-4160 VCSOFT FAX 802-848-3S02 




Vermont 

Creative 

Software 


21 Elm Av£ 
Richford, 
VT 05476 


























Microbytes 


Staff-written highlights of developments 
in technology and the microcomputer industry 


OOPS Meets SQL In HP’s Distributed Database System 


H ewlett-Packard has 
1>een nursing an odd 
combo in its Palo Alto, 
California, research dens 
that may prove to be just the 
ticket for graphics-intensive 
database chores like CAD, 
CASE, and corporate pub¬ 
lishing* Known as Iris, 

HP’s prototype database 
mixes object-oriented pro¬ 
gramming methods and 
Structured Query Language 
(SQL) with relational algebra 
to produce a distributed 
database system. This tech¬ 
nology could enable data¬ 
base management systems 
not just to store informa¬ 
tion, but to spot flaws and in¬ 
consistencies in the infor¬ 
mation as well. 

Key to the real-world po¬ 
tential of Iris is its SQL mod¬ 
ule. SQL is already well- 
established as a database 
access language among cor¬ 
porate users, HP’s object-ori¬ 


ented variant, OSQL, capi¬ 
talizes on the basic SQL 
syntax, substituting objects 
for field names in a query. 
The HP approach could, for 
example, enable administra¬ 
tive personnel in an engi¬ 
neering work group to use fa¬ 
miliar query tools to extract 
cost or productivity data 
from an object-oriented 
database. Since the objects 
contain not only data but 
also procedures for handling 
that data, such a database 
could easily handle a wide 
variety of data, including 
different types of graphics 
images. 

In some CAD applica¬ 
tions, OSQL can be used to 
help find flaws in designs. 
For example, according to 
Thomas Ryan, HP’s prod¬ 
uct manager for database 
technology, the system can 
be used to find bugs in circuit 
diagrams. “Imagine a cir¬ 


cuit designer trying a com¬ 
mand like this with a regu¬ 
lar CAD system: ‘Show me 
all the chips I haven‘t 
hooked wires to yet. ’ It can’t 
be done.” 

HP demonstrated the 
technology at a recent object- 
oriented-programming con¬ 
vention in San Diego, Cali¬ 
fornia, and said it was 
basically testing the waters. 

If response is compelling 
enough, HP could kick Iris 
out of research and into 
marketing. 

The company has no 
official timeline for commer¬ 
cialization. But according 
to Ryan, Iris has been essen¬ 
tially complete for 2 years. 

It currently runs on HP’s 
Unix systems. Iris technol¬ 
ogy could be delivered on 
just about any computing 
platform, said Ryan. “That 
would be marketing’s 
decision.” 


Three-Dimensional Display: They Do It with Mirrors 


I t’s not a hologram, and 
I you don’t need specially 
polarized glasses to see it, 
but a three-dimensional 
image on the new Space- 
Graph Display System ap¬ 
pears to float in a black 
void under the hood of the 
massive (150-pound) unit. 
BBN Laboratories (Cam¬ 
bridge, MA) has developed 
this unique system that gen¬ 
erates the images from any 
standard CAD files contain¬ 
ing X, y, and z coordinates, 
such as those produced by 
CADkey or AutoCAD. 

The heart of the $30,000 
SpaceGraph Display System 
is a 16-inch circular minor 
that’s made of 3-mm-thick 
acrylic. Thirty times a sec¬ 
ond, the mirror is alternately 


deformed between concave 
and convex. What you see is 
the reflection of the face of 
the x-y display (the monitor 
mounted above). Because of 
the optics of curved mirrors, 
the CRT appears to move 
about 80 times as far as the 
center of the mirror actu¬ 
ally moves, effectively creat¬ 
ing a deep display from a 
tiny shift of the mirror. Ac¬ 
cording to BBN scientist 
Lawrence Sher, it’s effec¬ 
tively the same concept as 
the three-dimensional display 
your eye would see if you 
could oscillate a regular 
monitor back and forth 30 
times a second. Because of 
the persistence of vision, 
your eyes “see” a true three- 
dimensional image. 


The actual size of the 
visible display is a cube about 
10 inches square, and the 
actual number of points that 
can be displayed in the visi¬ 
ble area is 32,768. You can 
move your head about 30 
degrees to either side of the 
mirror’s center line, and 
within these limits, you can 
look over, under, and 
around the image. 

BBN uses a unique meth¬ 
od to oscillate the mirror: 
sound. The acrylic mirror 
is designed so that it reso¬ 
nates at exactly 30 Hz, and 
a loudspeaker mounted in 
back of the mirror provides 
the 30-Hz tone. Sher said it’s 
essential that an absolutely 
pure 30-Hz tone be created, 
continued 
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• The recent price 
hikes by Apple Com¬ 
puter (Cupertino, CA) 
drew more flack than any 
recent price changes we 
can recall. Users, even in 
the religious quarters of 
the Macintosh commu¬ 
nity, were steamed. 

Some few apologists justi¬ 
fied the Mac’s relatively 
high price as a result of 
Apple’s considerable 
R&D investment, but 
most users felt the com¬ 
pany went too far this 
time. Mac owners on 
BIX made it clear they 
were not happy; the 
messages commenting on 
the increases—which, 

for example, saw a 1- 
megabyte Mac n (with a 
40-megabyte hard disk) 
jump from $5369 to 
$6169—were emphati¬ 
cally negative. Mac 
rooters felt the new prices 
make it tougher for 
their favorite machine to 
compete against IBM 
PC clones. An Apple 
spokesperson told us the 
increases were due to 
“many factors that are 
impacting our business, 
DRAM and component 
pricing among them." 

The DRAM defense 
was generally considered 
suspect, particularly 
since machines that use 
the same RAM did not 
go up in relative pro¬ 
portions, 

• If we want to give 
computing power to the 
people who need it, we 
have to isolate them from 
the confusion of multi¬ 
ple hardware and soft¬ 
ware standards, Bor¬ 
land International (Scotts 

continued 
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Valley, CA) president 
Philippe Kahn told the 
Capital Microcomputer 
Users Forum in Washing¬ 
ton, DC, recently. 

Things have gotten too 
confusing even in the 
Mac environment, Kahn 
said. “It's a mess. Now 
you can go and buy 
things and they won’t 
work. You don’t build 
products for functional¬ 
ity any more; you build 
them for check marks 
in product reviews.” 

• Advanced Logic Re¬ 
search (Irvine, CA), 
which makes some very 
fast IBM PC^compati- 
bles, hopes to be the 
first company to bring to 
market a system based 
on the new EISA (Ex¬ 
tended Industry Stan¬ 
dard Architecture) speci¬ 
fication* A LR is aiming 
for the second quarter of 
next year. Most other 
manufacturers have said 
that they will not have 
such a machine until the 
second half of 1989* 

The ALR system, 
company officials said, 
will use a 33-MH2 
80386 processor and have 
a 128K“byte memory 
cache and a 128-bit bus, 
64 more bits than the 
EISA specification calls 
for* It would presum¬ 
ably have 64-bit-wide 
buses for both data and 
addresses, and would thus 
be faster than the pro¬ 
posed normal EISA bus* 

• Here’s what IBM 
chairman John Akers 
had to say about the 
EISA gang. “WeUI be 
trying to beat their 
brains out before they 
beat our brains out. 

Which is as it should be,” 
he told a Yale Univer¬ 
sity audience. “I gather 
that they [the EISA con¬ 
sortium] won’t be intro¬ 
ducing a product for at 
least a year,” he said. 

continued 


both to move the mirror and 
to avoid harmonics that might 
be audible. The tone is 
stored as a digitized wave¬ 
form on a ROM in Space- 
Graph’s interface board, and 
it’s converted to frequency 
by a D/A converter. Accord¬ 
ing to Sher, this is one of 
the major secrets for highly 
accurate control of the mir¬ 
ror’s motion* 


A s we get closer to the 
1990s, the decade loses 
a little of its Flash Gordon 
sheen* It looks now like we 
won’t all be walking 
around with wristwatch com¬ 
puters as powerful as the 
ones on our desks, with tiny 
screens showing full- 
motion video pictures sent 
through the air and con¬ 
trolled by software that’s 
compatible with everything. 
(That stuff will have to wait 
for the late 1990s.) 

After sitting through 
facts and figures and projec¬ 
tions at a recent Dataquest- 
sponsored conference and 
consulting our own crystal 
ball, we have a more modest 
view of the next few years. 
And while we always view 
market projections cau¬ 
tiously and with a keg of salt 
nearby—as 3COM's Bill 
Krause joked, “They always 
start in the lower left-hand 
comer and go up at a 45 de¬ 
gree angle’’“they provide 
at least a general picture of 
what’s ahead. 

Analysts at Dataquest 
forecast early-’90s growth in 
the industry at about 12 
percent worldwide, and most 
of the hardware and soft¬ 
ware executives at the confer¬ 
ence agreed* John Roach of 
Tandy said he didn’t “like 
those figures worth a 
damn,” but he expects his 
company to sell lots of 
equipment to a suddenly 
booming home-computer 
market* Europe is projected 
to be a slightly bigger mar¬ 
ket than the United States. 


The display system’s 
full-length interface board 
plugs into a 16-bit slot of 
any IBM PC AT or compat¬ 
ible computer* Because 
SpaceGraph uses a nonraster 
analog display, the board is 
packed with proprietary 
chips and four D/A con¬ 
verters* The unit comes with 
a command-driven program 
that performs some simple 


Most of the computers sold 
will still be based on Intel 
processors, except that the 
majority of systems will use 
the 80386, and the minority 
will use the 8088 and 8086 (a 
reversal of the current situ¬ 
ation). Systems running on 
Motorola 680x0 processors 
will be popular but not pre¬ 
dominant (Dataquest pro¬ 
jects about 14 percent, but 
that could all change de¬ 
pending on the sales of Mac¬ 
intoshes, NeXT Com¬ 
puters, Suns, and so on.) 

Laptops, which will con¬ 
tinue to get lighter and yet 
more powerful, will finally 
tap into the market that’s out 
there for portable comput¬ 
ing, including satellite 
offices and roving person¬ 
nel . The number of inte¬ 
grated circuits required to 
build a full-functioning per¬ 
sonal computer could drop 
to about 40 by 1992, com¬ 
pared to 200 ICs used in the 
PC AT in 1982 and about 80 
ICs in the PS/2 Model 50. 
Recent developments, such as 
the LEAP chip set from 
Chips & Technologies, better 
methods of building display 
screens, and lightweight, 
high-capacity disk drives— 
a new company called 
PrairieTek (Longmont, 

CO) has announced a 20- 
megabyte 2*/^-inch hard 
disk drive“point to im¬ 
proved laptops* 

Networks will have to get 
easier to install and operate if 
the real world is to come 
anywhere near matching the 
forecasts that see scenarios 


format conversion on CAD 
files. 

Sher said the U.S. Navy 
is using SpaceGraph to plot 
underwater weapon trajec¬ 
tories, and an aerospace firm 
is using it to graphically 
display finite element analy¬ 
sis. He said the price of 
SpaceGraph will drop when 
it goes into volume pro¬ 
duction. 


with 50 to 90 percent of all 
personal computers hooked 
into local-area networks 
(currently, it’s 13 percent, 
Dataquest says). Major im¬ 
provements in network 
throughput or bandwidth will 
lake place in the next de¬ 
cade, 3COM’s Krause says. 
Ethernet currently has a 
bandwidth of 10 megabits per 
second. According to 
Krause, Fiber Distributed 
Data Interchange (FDDI) 
technology will allow trans¬ 
fer rates of 100 megabits 
per second. The network 
model will also change* 

The terminal-to-host model 
of the mainframe is already 
fading into the past, replaced 
by the client/server model. 

In the 1990s, according to 
Krause, networks will be 
served by “special-purpose” 
network computers with 
built-in circuitry for control¬ 
ling the network and the 
Ethernet bus. These ma¬ 
chines will act not only as 
file servers, but also as 
“compute servers,” provid¬ 
ing databases and communi¬ 
cations control, as well as 
monitoring the network. If 
vendors develop “plug and 
play” networks, we could see 
an end to what Krause 
called “islands of LANs with 
no bridges.” 

Despite the eagerness of 
some industry observers and 
their broadcasters to bury 
OS/2, evidence at the Data¬ 
quest conference indicated 
that the obituaries are pre¬ 
mature. The researchers 

continued 
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Despite what some software com¬ 
panies are saying, one language just can’t 
be all things to dl programmers. Which 
is why Microsoft offers a language for 
every level. 

When you’re starting oiit, you need 
learning tools that make it easier. Take 
our Quick languages, for instance. Each 
one features an integrated development 

nvironment that puts 
a powerful editor, 
compiler, debugger 
and on-line help with- 
1 easy reach. And of 
course, all Quick languages are mouse- 
driven, so all commands are just a point 
and a click away 



More specifically Microsoft* Quick¬ 
BASIC comes with on-line support: QB 
Advisor serves as a state-of-the-art elec¬ 
tronic manual, and QB Express can teach 
you how to use the environment in just 
minutes. Of course, you’ll be more produc¬ 
tive even faster with our new Easy Menus 
and the instant environment. 

Or maybe you already know how to 
program and want to be introduced to the 
power of C. 

Microsoft QuickC* is your language. 
The fastest way to learn C: just use its inte¬ 
grated source-level debugger and advanced 
graphics capabilities. You’ll be up and writ¬ 
ing C programs in no time. Just like the 
name implies. 


© Copyright 1988^ Microsoft Corporation. All rights reserved^ Microsoft, the Microsoft logo. MS-DOS, CodeView and QuickC are registered trademarks and Making it all make 
sense is a trademark of Microsoft Corporation. For more information call (800) 541-126L Customers in Canada call 1416-673-9811 Outside North America, 1-206-882-8661 
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Professional programmers are in a 
league all their own. So are the tools 
Microsoft provides the professional. 

Each of our profes¬ 
sional languages offers 
the complete develop¬ 
ment solution. Includ¬ 
ing the acclaimed 
CodeView.* An optimiz¬ 
ing compiler for power. 

OS/2 support for access 
to the next generation 
of computing. And 
Microsoft Editor for the 
most sophisticated source code editing 
■ 'As for the most powerful BASIC ever 
to grace a PC, thereh BASIC Compiler. 


With its talent you have the ability to 
create smaller, faster executables. 

Which isn’t to say Microsoft C Opti¬ 
mizing Compiler doesn’t have a few talents 
of its own. Lightning fast at running execut¬ 
ables, it also features an incremental linker 
and support for various powerful platforms 
like MS-DOS* and Microsoft Windows, as 
well as Presentation Manager. 

So no matter what level of computer 
programmer you are, Microsoft makes a 
language that lets you be the best you 
can possibly be. Which goes to show you, 
one language company really does fit all. 

Making it all make sense 


L 


Lirtiis^'l-2-r- 

Metu™ 

Express 



selm^ail of these industry hard 
hitiers use Microsoft langKOges. 


PageMaker is a registered trademark ofAidus Corporation, Lotus and 1^3 are registered trademarks and Metro is a trademark of Lotus Development Corporation. R: BASE is a 
registered trademark of Microrim, Inc Oracle is a registered trademark of Oracle Coriumtiom WordPerfect is a registered trademark ofWordPerfect Corporaii&rt, 
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“That’s a long time in 
the PC business,” he 
noted, saying that the 
history of consortium ar¬ 
rangements in the com¬ 
puter industry has not 
been very successful. 

• Meanwhile, IBM En¬ 
try Systems president Bill 
Lowe told an audience 

at the Dataquest coiifer“ 
ence that the EISA bus 
only adds to the confu¬ 
sion in the industry. Be¬ 
cause of the “limited 
clocking speeds” of the 
PC AT bus, upon which 
the EISA spec is built, 
an improved architecture 
is needed, and that im¬ 
proved architecture is the 
Micro Channel, Lowe 
said. He said that there 
are about 500 third-par¬ 
ty applications available 
for the MCA. 

Lowe defended IBM's 
recently announced PS/2 
Model 30-286 as a logi¬ 
cal move to continue 
“pushing down price/ 
performance.” He said 
IBM will do the same 
thing to the Model 25 at 
some point. “When we 
can afford to do it, we’ll 
put MCA on the whole 
product line,” he said. 

• The Open Software 
Foundation (Lawrence, 
MA), which continues 
to gain members, has 
listed the 26 companies 
whose technologies it will 
consider as “candi¬ 
dates” in its search for a 
graphical user interface 
for Unix. The OSF says it 
will develop within the 
next two years an open 
version of Unix; AT&T 
and Sun Microsystems 
are also working on a 
new Unix. Among the or¬ 
ganizations asked to 
present their technologies 
are Adobe Systems, 
American Management 
Systems, Hewlett-Pack¬ 
ard, Microsoft, Carnegie- 
Mellon University, 

continued 


said they polled 1500 soft¬ 
ware developers and found 
that about half of them are 
working on OS/2 applica¬ 
tions; 25 percent are working 
on Macintosh or Unix ap¬ 
plications. Sun Micro¬ 
systems’ Scott McNealy 
questioned why anybody 
would want to port to OS/2 
when Unix is already a ro¬ 
bust, working operating 
system that runs on multiple 
platforms. “Can you imag¬ 
ine OS/2 on anything but an 
Intel platform?” he asked. 
Perhaps what McNealy is 
overlooking is all those 
Intel-based machines out 
there. Fred Gibbons of 
Software Publishing said it’s 
a matter of return and that 
most big software vendors 
see OS/2 as a much bigger 
opportunity than Unix. “I 
gel a Lto-1 return on my 
investment dollar, whether I 
invest in OS/2 or Unix,” 
said Gibbons. “Fm going to 
invest on the biggest return. 
And that is clearly OS/2 and 
the Presentation Manager.” 

As McNealy has sug¬ 
gested in recent months, low- 
cost workstations based on 


Sun’s SPARC architecture 
will flood the market in the 
next few years, and we keep 
hearing that Sun’s first 
SPARC PC will arrive early 
next year. Alan Hald, 
founder of the MicroAge 
chain, said low-cost graph¬ 
ics workstations will be com¬ 
mon in retail outlets. Cer¬ 
tainly the machines we have 
to choose from will be 
more advanced, but no one 
has offered any evidence 
that they will be dramatically 
less expensive. 

So what will the personal 
computer of the 1990s look 
like? According to Gordon 
Campbell of Chips & Tech¬ 
nologies, the typical micro¬ 
computer will have 2- to 4- 
megabyte 3 ^A-inch floppy 
diskdrives, SCkto 140-mega- 
byte 3 A-inch hard disk 
drives, and a 500- to 1000- 
megabyte optical disk 
drive. The machine will have 
a 32-bit CPU, 4 to 16 mega¬ 
bytes of RAM, a 1-megapixel 
display, SCSI and audio in¬ 
terfaces, and built-in local 
and remote communica¬ 
tions channels. More soft¬ 
ware will be built into sili¬ 


con in the form of 
programmable processors. 
According to Campbell and 
also to Zenith’s John 
Frank, both the Micro Chan¬ 
nel and EISA bus arehitec- 
tures will coexist in the next 
decade. No one in the com¬ 
puting mainstream is talking 
much about voice input, but 
If designers can come up with 
systems that can handle big 
vocabularies and varying 
pronunciations, people 
might soon be talking to their 
computers instead of tap¬ 
ping keys or moving mice. 

One thing will not 
change: Users will still be 
the factor that determines 
what succeeds in the market¬ 
place. Rival companies and 
consortia will continue bang¬ 
ing it out, while users look 
for the system that solves 
their problems and helps 
them produce. Most will be 
bored by vendor politics, 
not caring if it’s OS/2 or 
Unix, Open Look or OSF. 

As Tandy’s John Roach told 
an audience of industry ex¬ 
ecutives, “It’s the users who 
drive this industry and not 
the people in this room.” 


The Voice: a Hand-Held Computer You Can Talk To 


T here was a great scene 
in the last Star Trek 
movie, when the Enterprise 
crew returns to modern-day 
Earth: Engineer Scott bold¬ 
ly approaches a Macintosh 
computer, picks up the 
mouse, and speaks into it, 
assuming that the Mac will 
respond to his voice com¬ 
mands. The scene was good 
for a laugh. But if The Voice 
computer from Advanced 
Products & Technologies 
(Redmond, WA) lives up to 
its developers’ claims, that 
part of the future could 
soon be here. 

The Voice “holds the 
promise of becoming the 
world’s most friendly, por¬ 
table, and powerful hand¬ 
held computer,” claimed 
company CEO Steve Rondel. 
Due to roll out last month, 


The Voice contains propri¬ 
etary natural-language 
speech-input software. The 
Voice is able to understand 
any speech input, regardless 
of dialect, Rondel claimed; 
it doesn’t need or use a key¬ 
board for additional input. 
The product is set to sell for 
$ 2000 . 

The device “is wider but 
not as long as two video¬ 
cassettes taped together,” 
said marketing manager Greg 
Ness. It weighs about 3 A 
pounds and is equipped with 
a 16-line LCD display. It 
has “ 100,000 times the file 
access speed, 6 times the 
memory capacity (4 mega¬ 
bytes), and more processors 
(8 and 16 bits) than the IBM 
PC,” Rondel said. The 
Voice has its own operating 
system, specially designed 


software, and custom chips. 
Rondel said the proprietary 
operating system was devel¬ 
oped because “computer 
operating systems today are 
too slow; speech recogni¬ 
tion software is too archaic. ” 
The Voice operates via a 
series of what Ness calls 
“application cartridges,” 
which are roughly the size of 
a microfloppy disk. Each 
cartridge holds a different 
application in firmware. 
Initial application cartridges 
are for language transla¬ 
tion. The Voice stores the 
speaker’s speech pattern 
and is able to provide transla¬ 
tion into another language, 
company officials said. The 
language translation de¬ 
pends on which cartridge is 
plugged in at the time. 

continued 
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DEC» Virtual Machine 
Corp., Neuron Data, 
Digital Research, Apollo, 
and Sony Supermicro 
Systems. Not to mentioii 
AT&T Bell Labs. 

• Chip giant Motorola 
(Chandler, AZ) and 
PCPI (San Diego, CA), 
which makes laser 
printers and boards, say 
they’ll work together to 
develop a line of chips 
that will mean faster but 
cheaper laser-printer 
controllers. The first pair 
of chips will boost laser 
printers built around 
Motorola’s 680x0, Re¬ 
lated announcements 
would arrive around 
Comdex Fall, they said in 
early autumn. 

• Researchers in artifi¬ 
cial intelligence, by de- 

cominued 


‘‘We’re able to provide 
this kind of speed and recog¬ 
nition because we’ve 
broken the speech recogni¬ 
tion problem into domains 
of application/’ said Ness, 
“Other voice recognition 
systems try to take on the 
whole English language; 
we’ve made our cartridges so 
that they recognize only 
certain segments of speech 
necessary for a particular 
application.^’ 

Other working applica¬ 
tions for The Voice in- 


hile object-oriented 
programming is bound 
to become more prevalent 
in the personal computer in¬ 
dustry, typical object- 
oriented systems tend to be 
difficult for many people to 


elude voice-driven calcula¬ 
tion with optional voice, 
response, and an appoint¬ 
ment calendar, “With a little 
name dropping, you can ac¬ 
cess the person’s address, 
phone number, and tones to 
dial the telephone, all in 
less than a second,” said 
Ness. 

Advanced Products has 
shipped development systems 
to several software compa¬ 
nies. Although Ness declined 
to identify any of the com¬ 
panies, he said, “Just think 


learn. But a new company 
called Maxem (Mesa, AZ) 
has a database application 
generator that promises to 
let both programmers and 
nonprogrammers take ad¬ 
vantage of the benefits of ob- 


of the biggest names in the 
software industry that have 
developed the most popular 
software packages, and you 
wouldn’t be too far off the 
mark as to those already de¬ 
veloping applications for 
The Voice." 

When asked about poten¬ 
tial compatibility problems, 
he said, “I can’t comment 
on that now, but we’U have 
another announcement re¬ 
garding that subject in 3 to 4 
months. We don’t think it’s 
a problem,” 


Uses 


ject-oriented programming. 
What’s equally notable is 
that the new program, 
called Cause, runs on both 
the Macintosh and IBM 
families of systems. Cause 
continued 
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PS/2 and PC Data 


The DataSentry from Rainbow Technologies offers a cost- 
effective means of protecting files on any IBM PS/2, PC/XT/AT, 
or compatible. The DataSentry is a compact, user-iastaUable^ 
external hardware security system utilizing DES methodology. 
It is the only protection system of its type that is fully 
compatible with all models of the IBM l%/2 system. 

Applications 

• IBM PC/XT/AT and compatibles 

• IBM PS/2 — all Tfiodets 

• Laptop computers 

Benefits 

• Secured modem transmissions 

• File privacy on shared computers 

• Department-wide data security 


Features 

• Simple to use and completely user-installable 

• Can protect individual files or whole directories 

• Encrypts files using DES or a fast proprietary algorithm 

• Cbmpresses encrypted files to save disk space 

• Provides master keys for multi-level security systems 
■ Optional password protection 

The DataSentry System. The Key to Safe Files. 

O RAINBOW TECHNOLOGIES 

18011-A MITCHELL SOUTH IRVINE, CA 92714 USA 

(714) 261-0228 TELEX: 386078 FAX; (714) 261-0260 

• FJqinbow fechnokjgisi tic DatiqS&ntiy Is a tTademark of Rainbew Technodogiei 
IBM Is o regetered trademark of Internotkiml Business Mochines 
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Think small in a big wo/ 


When you think multiuser/multitosking, 
think Concurrent" DOS 386, the big 
name in small systems from Digital 
Research^ architects of the first standard 
operating system for personal compu¬ 
ters* Now, Concurrent DOS 386 allows 
multiple users to share peripherals, files 
and applications, using serial terminal 
workstations linked by RS-232 cables 
to the s>^tem. It’s fost, reliable and 
econo micaL 

The big news today is small systems 

Concurrent DOS 386 meets the increas¬ 
ing demands placed on small systems by 
supporting multiple DOS programs on 
both the system console and attached 
terminals. You can run popular pro¬ 
grams such as Lotus’^ 12-3^ dBase® IIL 
WordPerfect* and mony more, with full 
math coprocessor support. The system 
runs up to 255 tasks simultoneously, with 
full intertask communicotions and byte- 
level record, file and device locking. 

For people who hate waiting in line 

Concurrent DOS 386 brings you all the 
remarkable speed and power of the 
Intel* 80386 processor. A prioritized pre¬ 
emptive scheduler allows task execution 


and intertask communication by several 
users at near full processor speed while 
letting some tasks ^’interrupt" others 
according to the needs of each user* 

A small system with a big memory 
Concurrent DOS 386 gives you access 
to four gigabytes of linear physical 
memory Its powerful memory paging 
capability fully supports the Expanded 
Memory Specification with no addi¬ 
tional hardware or software* 

Menus at a touch 

Now you con create ond customize 
menus, while programmable function 
keys let you condense complex com¬ 
mands to a single keystroke. The file 
manager runs standard operating 
system functions, plus you have an 
on-line help facility, text editor and 
support for DOS-based device drivers. 

Multiuser color grophics 
Now with the introduction of the new¬ 
est member of the Concurrent DOS 
family, Concurrent DOS 386/MuIttuser 
Graphics Edition, your demands for 
high-resolution EGA bit-mapped graph¬ 
ics in the workstation environment can 


t>e met lake advantage of advanced 
technology allowing you to run popular 
DOS-based graphics programs on indi¬ 
vidual work^ations as well as on the 
system console without sacrificing sy^em 
performance* Ask us about this exciting 
new version of Concurrent DOS 386* 

Allyou have to remember 
is Concurrent DOS 386 

Concurrent DOS 386 from Digital 
Research is the name to remember 
when it comes to 386 technology The 
power and versatility of Concurrent 
DOS 386 are giving a new meaning 
to the word multiuser. 


CUlMGiniRfSEARCHJff 
1-800-443-4200 AND ASK KMt OUR 
CONaWREIIT DOS PIKKilUUIlIJNER 
INfORNUmOHKft 


CONCURRENT DOS 386: 

SHARING THE SYSTEM AFFORDABLY 

OiQltCil RMAorfh ami ifia Dlgrldl RBiaarch logo ora ragislerad 
h^demarks^ anrij CancunrQnt q q ^ Inc. 

Other product namw sta regUtwAcJ IrademqAj or Irodemarka d 
rtiAiF ne«y«ctTve ownain. SpHCifitottons are iuhjBCt to dwiga without 
nntics. Lopynght t Digitql fitsKinch Inc, All righti reservied. 
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MICROBYTES 


NANOBYTES 


veloping successful ex¬ 
pert systems, “have 
created an enabling 
technology for the cre¬ 
ation of national 
wealth,” AI pioneer Ed¬ 
ward Feigenbaum told 
the American Association 
of Artificial Intelli¬ 
gence. Feigenbaum said 
use of expert systems is 
growing rapidly, and with 
it, gains in productivity. 
Today there’s an esti¬ 
mated 2000 expert sys¬ 
tems deployed in the 
U.S., Japan, and Eu¬ 
rope, he said. “In the 
postindustrial society of 
the knowledge worker,” 
said Feigenbaum, “a 
change of 0.1 percent in 
the nation’s productivity 
will result in the creation 
of $50 billion in the 
course of a decade.” 


may be very useful for both 
consultants and microcom¬ 
puter managers who need to 
develop large numbers of re¬ 
liable special-purpose 
applications. 

Object-oriented pro¬ 
grams are so named because 
they are divided into ob¬ 
jects—small modules that 
contain both programming 
instructions and data. Since 
the modules or objects are 
completely separate from one 
another, object-oriented 
programs are easy to mod¬ 
ify; you can change an ob¬ 
ject without any regard for 


side effects in other parts of 
the program. However, it 
hasn’t been easy for most 
people to get accustomed to 
the syntax used in object- 
oriented systems. 

Cause gets around the 
syntax problem by using a vi¬ 
sual programming inter¬ 
face. You select items from 
various menus of choices. 
The menu-based approach 
ensures that syntax is al¬ 
ways correct. 

When you finish design¬ 
ing your application, the sys¬ 
tem saves your choices as a 
program in a proprietary ob¬ 


ject-oriented metalanguage. 
Maxem has already written 
several of these programs, 
which it calls Effects. You 
cannot modify this code di¬ 
rectly, but you can do so 
using Cause’s visual-pro¬ 
gramming interface. You can 
also execute the code using 
the system’s interpreter, 
compile it into a stand¬ 
alone application, or transfer 
it either from the Mac to the 
IBM or vice versa. 

Maxem claims that the 
underlying database engine is 
a rather standard engine 
precompiled in C, and it is 
thus as fast as any other 
database system. 

Cause, scheduled to ship 
this month for both the Mac 
and the PC, will sell for 
about $495. For $100 more, 
you can obtain a renewable, 
1-year license to market an 
unlimited number of appli¬ 
cation programs created with 
Cause. 


TECHNOLOGY NEWS WANTED. The news staff at BYTE is 
interested in hearing about new technological and scientific de¬ 
velopments that might have an impact on microcomputers and 
the people who use them ff you know of advances or projects 
relevant to microcomputing, please contact the Microbytes staff 
at (603) 924-9281, send mail on BIX to Microbytes, or write to 
us at One Phoenix Mill Lane, Peterborough, NH 03458. An 
electronic version of Microbytes, which offers a wider variety of 
computer-related news on a daily basis, is available on BIX. 



Wherever your business lakes you, take along 
ihe WorldPon 2400^“ Portable Modem, having 
the office doesn’t have to mean leaving behind 
the world of high-speed, 2400 bps communica¬ 
tions. Worldwide, in virtually every situation, 
including hotel rooms and phone booths, your 
ability to communicate clearly and efficiently 
remains intact. 

Representing the cutting edge of modem tech¬ 
nology, the WorldPort line of portable modems 
combine a broad range of features that bring 
you the best value in modems today. Features 


that go far beyond costly internal units, such as 
Bell and CCITT standards, direct connect and 
acoustic interface (300 and 1200 bps), battery' 
power, shirt pocket size, and a tiny price. 

In fact, tlie WorldPort modems are the ultimate 
for both portable and desktop applications. And 
the WorldPort 2400 comes with Carbon Copy 
PLUS™ communications software, for even 
greater value. 

If you want a modem that works where you do, 
put the WorldPort Series to work for you. In 


tlie office. On the road. Or at home. For more 
information about our full line of WorldPort 
modems, or the name of your nearest dealer, 
call us at 800-541-0345. (In New York, 516- 
261-0425.) 



Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport. NY 11768 
(516) 261-0423 
TELEX; 6502848020 
FAX: (516) 754-3491 


WorldPort 2400 is a trademark of Touchbase Systems. Inc. Carbon Copy PLUS is a trademark of Meridian Technology, Inc. 
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we’ll back up your data with dollars. Here’s how: 


Two Year Data Loss Recovery 
Contract. 

Can you really trust your backup if 
a failure occurs? 

Yes—if you’re using Sysgen™ Reliant 
streaming tape backup for your PC/XT"' 
/AT™ and PS/2™ systems. Only Reliant 
offers you added assurance sgeanst 
data loss. We’ll guarantee you this: if 
you’re unable to retrieve your data from 
a Reliant tape, we’ll pay your data 
recovery costs up to S1500 if you’re 
under our Data Loss Recovery 
Contract* (2 years: $50,1 year: $25). 

No other tape backup manufacturer 
offers you this extra protection. 

Sysgen’s rugged design and 
excellent price/performance will give 
you peace of mind—and to give you 
maximum flexibility, all Reliant 
backups are available in both external 
and internal versions. 

But RELIABfLITY is what backup— 
and Sysgen—are ultimately all about. 


Series 300: Streaming 
backup on industry 
standard V 4 " 
cartridge. 

Systems are available at' 

60 and 125 MB capacity levels. 
Menu-driven software includes Reliant’s 
exclusive Autoverify feature. Compre¬ 
hensive backup features for Novell,* 
IBM,’ and 3COM* make Series 300 ideal 
for network use. 



Series 200: Cost- 
effective streaming 
backup on digital 
cassette. 

Series 200 offers 60 
MB capacity in a small 
6" X 8" footprint. Data is stored on a 
compact cassette—you’ll never struggle 
with a pile of floppy disks again. You 
can pre-set your backup times for 
automatic operation, while fast 5 MB 
per minute performance assures your 



*.M[ claims sub^ to the terms and conditions set forth in the Sy^n Data Loss Recovery Contract Sysgen is a trademark of Sysgen, Inc. 
XT, AT. PS/2 are trademarks of IBM Corp IBM, Novell and 3COM arc registered trademarks. 


data will be secure—at your 
convenience. 


Series 500: Latest technology 72 
MB streaming backup in a 
3 V 2 " drive. 

Advanced features make ^ 
Series 500 compact, fast and 
quiet. The external system has 
a small footprint and is truly portable. 
The internal system fits perfectly into 
the y/i" drive slot of the PS/2. Series 
500’s unique servo-tracking head 
mechanism ensures reliable tape 
interchange between PC and PS/2 
configurations. 



Back up Your Data With Dollars. 
Call the Sysgen Hotline for the 
name of your nearest dealer: 
1-800-821-2151. 


SYSGEN 

INCORPORATED 
556 Gibraltar Drive, Milpitas, CA 95035 
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IBM^ers. HP* folk. Mac fanatics. How will you ever 
find one printer that pleases them all? 

Easy. 

With Fujitsu’s new, very personal page printers, 
the RX7100 series. 

To begin with, the economical Executive model 
gives you HP LaserJet™Plus emulation, dual paper 
bins and a one-piece toner and drum cartridge for 
ease of replacement. Talk about paper handling— 
the RX7100 can automatically feed anything from 
envelopes to legal size paper from the same bin. 

The Publisher offers Adobe* PostScript,* 35 resi¬ 
dent fonts, expanded 
memory, HP LaserJet 
Series 11® emulation 
with AppleTalk® plus 
parallel and serial 
interfaces, to fill all 
your desktop publish¬ 
ing needs. 

One last thing— a simple upgrade is all it takes 
to turn the Executive model into the Publisher. 

So you can start small and add more features later, 
uhen you need them. Want to know more? Call 
1-800-626-4686. 

Personally, you’ll be doing yourself a favor. 
Fujitsu RX7100. The Persoml Page Printer. 



I I 


FUJITSU 


I I 


FUJITSU AMERICA 

Computer Products Group 





Personally, if I had to keep as 
manypeople happy as you do, 
Id go with Fujitsu. You get laser 
quality, Adobe PostScript, 
upgradeability ... and a price 
you wouldn’t believe. ” 
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OUTSTANDING 

SOFTWARE 


i$2.49 


Per Disk 

($2.99 per disk 
when ordering 
less than 10) 



Satisfaction Guaranteed or Money Back! 


BUSINESS 

HI 13 * (2 disks) Prepare spreadsheets w/powerlul Express Calc. 


ta 53-Create, fill in & print yr business forms w/EZForms. 512K, 
IQ 79 • Generate statements, ease record keeping w/the Invoioer 
I □ 117 - Handle your personal/biz nwney picture wyFinanoe Mgr 
I m 135 - (2 disks) Track inventory, sates, w^-Acct bookkpg mgr 
I ID 159-(2 disks) Mass Appeal mai mgr for envetepes, labels, etc 
I □ 190 - Make accurate job, cost estimates w/PDS*Quote. 640K. 

I □ 201 - Log bank transactfons, produce financ'l reports w/Checks 
lUI 226 - (2disks) Rte Express menu driven all purp database mgr 
I m 232 - (2 disks) Friendly Dr. Date mail mgr is easy-tCHise 640K 
|D 234 - Control & update inventory w/T-Master kn^ daily levels 

□ 267 - Add special chars, Ine graphics to yr word processrw/Qt. 

□ 316 - Manage dienis, sales prospects w/Trackrl 512K, hrd dsk. 
[I] 319 • (2 disks) Keep appointmnts, update agendas w/EzDesk. 

□ 337 - Analyze your credit charges, paymnts, interest w/Charge 

' □ 383 ■ Track yr portfolio, get weekly reports w,Mutual Fund Mgr 

! EDUCATION 

!□ 186 - h’s painless teaming DOS w4he interactive DOS Tutor. 

I □ 191 • Learn music. US states w/POquizzer. Sign lang demol 
I □ 228 - Build dazzing typing speed pritidng w)PC-Fastype. ★ 
|D 297 - Graphic mathematcal puzzle game makes learning funi 
I □ 366 • fs simple to keep, average student grades w/Gradescan 
I □ 376 - Teachers & students can sunmarize grades w/GradeM. 

I ID 384 - (2 disks) XY-See graphic math for HS & oolege students. 
I GRAPHICS 

□ 58-Disf^hkes 3-D rnotecular structures w/Chenivw. EGA. 
(2145 - (2 disks) Paint, draw w/Rngerpaint design w/Altamira. 
d] 210 - (2 disks) Create advanced 30 designs! 640K. hrd dsk. ★ 
[2 285 - (3 disks) Produce grt 3-D images w/SurtmodI graphics. 

' (D 362 - (2 disks) Edit graphics, colorize pics w/VGA(^! VGA. 

I GAMES 

I □ 15 ■ Bblemen game tests knowledge of Bible figures^events 
Id 23 - Ster Trek, Othelto2 board game, artillery bonibing. EGA. 
ID 28 - Play Backgammon, or Wordplay (lite wheel of fortifie)! 

I □ 84 - Three solitaire card games, Spi^r, Klondike, Canfield! 

I □ 121 - Qubert. Pango, Centipede, Hopper (k Frogger), more! 
|D 151 - Hack puts you & trusty dog in a wild adventre (l( Rogue 
|D 176 - Destroy enemies w/Siiker, conquer the world in Risk. ★ 
|D 215 - Solve, create own word puzzles vwlh Phrase Craze! 

□ 289 - 3-D Pacman, Kong, Spaoewar, ABM (missite cmd). ★ 

□ 309 - Bbckjack (you set rules), ArmchairOB. imperial war! 

□ 321 • Star Trek, the originl Colossal Caves Adventure, more. 
[D 365 - (5 disks) Create your own grt advenfore games. 384K. 

' □ 372 - Pinbal, Othelo. Dragons, Sopwith (fy one), battleship. 

[ UnUTIES 

138 ■ Packed w4)rint ulls for print spoolng, banners, fonts, etc 
I □ 141 - Print wide docmnts/spreadsheets sideways wCn-Skte! 

ID 214 - (2 disks) Search for addresses w/Zip-Phone cross ret. 
ID 258 • Work around DOS w/Easy Access hard disk menu sys. 

ID 275 - A colection of invaluable general purpose DOS utiifes. 

i MISCELLANEOUS 

ID 31 - Movie Database ists 4,000^ films availabie on vKteotepe 
jS 48-(4 disks) Access 6000+famous quotes from world Nstory 
p 74 - Trouble w/your landtord? Learn your legal tenant rights! 
p 65 - Add windows & give your Basic progs a professnl look, 
p 146 - PC-Lotto helps you mathematically beat state lotto odds 
[D153 - (2 disks) The popular word processing system; PC-Write 
'[1] 291 - (2 disks) Record your own or play music wFianoMan! 
Id 367 - Keep track of all your tapes. LPs, & CDs wyMusic Library. 
I ID 386 - (2 disks) 150+ fantastic cooking recipes. Add your own! 
j ★ Disks so marked above require a color graphics adapter. 


Membership Special! $19.95 (reg. $34.95) 


I For $19.95 ($2555^r for 3.5^ become a MkioCom Systems 
member and get 'The Shareware Book'' ($12.95 separately). 

I subscription to "Shareware Review" magazine, 6 free new- 
I reteese shareware disks (one featured each Issue), low member 
I prices, and any disks In tiis ad for only $1.99 each! ($2.99 for IS* 


3.5" disks desired (add $1.00 disk to applicable price 


I MicroCom Systems 
13673 Enochs Street 
I Santa Clara, CA 
'95051 


Cost of disks_ 
Membership_ 
Shippir}g__ 
CA res tax^_ 
Total enci _ 


jfcajao 


Phone Toll Free for Same-Day Shipment 


jS (800)727-5995 

[©1988,MCS_ __Mon-^7^-9grnj_S^Si^8^ 5gr^_ BY-12/88 | 
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Letters 


Burks’s Reply 

My wife, Alice R. Burks, and I greatly 
appreciate G. Michael Vose’s review of 
our book. The First Electronic Com¬ 
puter: The Atanasoff Story (September). 
Vose provides an unusually perceptive 
account of John V. Atanasoff s electron¬ 
ic computer, emphasizing the signifi¬ 
cance of his original algorithm for the 
design of the entire machine. He also 
gives an excellent summary of the 
Honeywell-Sperry Rand court case that 
proved both the primacy of Atanasoffs 
computer and its influence on the 
ENIAC, emphasizing here the signifi¬ 
cance of John W. Mauchly’s own admis¬ 
sions on the witness stand. 

My purpose now is to correct a mis¬ 
conception about my motivation in co¬ 
authoring this book, as expressed in 
Vose’s statement that “[Burks] had no 
qualms about encouraging his later em¬ 
ployer, Honeywell, to challenge his old 
comrade’s patent claims,’’ and that the 
attendant “strong economic motivation 
taints ever so slightly Burks’s role in tell¬ 
ing the story.’’ 

It is true that I was a consultant for 
Honeywell in its suit against Sperry Rand 
over the validity of the ENIAC patent, 
but I actually worked in this capacity for 
only 12 days (over a period of 6 months). 
Moreover, I also consulted for Sperry 
Rand, Bell Telephone Laboratories, and 
IBM, all with regard to legal actions in¬ 
volving the ENIAC patent. My income 
for these services was not great: a total of 
$7000 from all four parties. 

As to Vose’s belief that I encouraged 
Honeywell to challenge the ENIAC pat¬ 
ent claims, this is simply not true. 
Honeywell neither needed nor received 
any encouragement from me in its pur¬ 
suit of this case. Indeed, only after its 
attorneys gave me copies of critical docu¬ 
ments that it (and Control Data Corp.) 
had unearthed did I begin to see that 
some of Atansoffs ideas had been incor¬ 
porated in the ENIAC (and the EDVAC). 
For Honeywell—as for the other firms— 
I merely provided information about the 
ENIAC as one who had been intimately 
involved throughout its design, develop¬ 


ment, and debugging stages. 

Let me also make clear that I had held 
a high opinion of John Mauchly, for both 
creative ability and professional integ¬ 
rity, up until my exchanges with Honey¬ 
well and the ensuing court case, when I 
became convinced that electronic com¬ 
puting concepts I had understood to be 
Mauchly’s were actually Atanasoffs. In 
an early meeting on the EDVAC, for ex¬ 
ample, in which arithmetic circuits to in¬ 
teract with J. Presper Eckert’s mercury- 
delay-line memory were being explored, 
Mauchly suggested a binary serial 
adder, radically different from the paral¬ 
lel decimal counters of the ENIAC. 
Needless to say, at that point in history 
we were all impressed, and no one 
thought anything of it when Mauchly and 
Eckert took out patents on several serial 
binary adders. Only through the ENIAC 
patent case was it revealed that the basic 
electronic element of Atanasoffs com¬ 
puter was just such an adder; that Mauch- 
ly had examined it and found it to work 
exactly as intended; and, indeed, that 
Atanasoff had designed his adder for use 
in conjunction with his own separate ca¬ 
pacitor memory. Thus, while the Hon¬ 
eywell-Sperry Rand patent trial was 
gratifying in that it finally established 
who invented what, for me it was disillu¬ 
sioning as well. 

Arthur W. Burks 
Professor Emeritus 
Philosophy and Electrical Engineering 
and Computer Science 
University of Michigan 
Ann Arbor, MI 
continued 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. We 
can print listings and tables along with a 
letter if they are short and legible. Address 
correspondence to Letters Editor, BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it. 





















dBASE* Users—Attack 
the Mac with FoxBASE+/Mac 



New Frontiers, No Fears. 

FoxEASE+/Mac gives you the unprece¬ 
dented ability to run your dBASE prO' 
grams on the Macintosh immediately— 
withoul changmg a single line of 
code! But there’s much more. With 
FoxBASE-{-/Mac you can create 
beautifulj robust applications that 
are truly Mac-Uke—using the 
familiar dBASE language! 

speed and Power. 

FoxBASE 4 /Mac gives you speed to 
burn—plus the power and performance 
you’ve come to expect from Fox. In fact, 
FoxBASE-H/Mac vs by far the fast est 
database system available on the Mac 
today—up to 200 times faster! 

View Window. 

The View Window is the master control 
panel for FoxBASE-h/M ac’s graphical, 
non”programming interface. Use it to 
open and close files, set up indexes, 
establish relations, access BROWSE, and 
even to modify database structures! 

BROWSE. 

FoxBASE+ZMac’s BROWSE feature 
brings new convenience and power to 
database display and editing! You’re in 
complete control—BROWSE lets you 
dynamically adjust the size and order of 
fields displayed, add or delete records, 
and split the window to show different 
database sections side-by-side. Together, 
BROWSE and View Windows eliminate 
the need to write programs for common 
database operations! 

Integrated Graphics. 

Copy and paste graphs, charts, diagrams 
and even pictures into your database- 
instant ly! FoxBASE 4 /Mac gives you the 
power to display these graphics, or 
merge them into reports and documents! 


FokSASE and FokBASE+ are trademarks of Fra Saftware. 
dBASE and dBASE IH PLUS are trademarks &r Ashton-Bte. 
Macintosh Is a tradamnrk of McIntosh Laboratory. Inc.^ 
licensed to Apple Computer, Inc. 


Co mman d Window. 

FoxBASE+/Mac’s Command Window 
gives both experienced developers and 
novice user ultra-convenient access to 
the dBASE command language-just 
type a command into the Command 
Window, and it’s executed! 

Get The FoxBASE+/Mac 
Facts Now! 

Call (410) 874-0162 Ext. 320 for more 
information about FoxBASE f /Mac. Or 
visit your local software retailer. 


FoxBASE -I- /Mac is part of the award-win¬ 
ning family of products from Fox Software. 
For two years in a row, FoxBASE + has been 
^ven the prestigious Editor^s Choice award 
by P€ Magazines and scored an impressive 
9.2 out of a possible 10 when tested by 
InfoWortd*^ Review Board! 


Pox Software 


Nothing Rnns Like a Fox. 

Fox Software, Inc. (410) 874-0162 Ext. 320 

liS W South Boundary FAX: (419) 874-8678 
Perrysburg, OH 43551 Telex: 6503040827 







a rii# [Al riDqiitm mi Ulmili,,!. 

CyRRTNI US I INC 


¥od can create stunning screens like this with FoxBASE +/Mac— 

This actual FoxBASE -I- /Mac screen photo illustrates the View Window, 
Command Window, Integrated Graphics, Memo field editing, 

IVace and Debugging Facilities, and the BROW'SE feature. 
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LETTERS 


The original AnthroCart. Mobile. 
Incredibly strong. So many ways to solve 
your space and equipment problems. 
Choose different sizes. Move 
shelves around. Add space saving 
options. 

AnthroCart. Well designed 

TECHNOLOGY Technology Furniture. 

FURNITURE , 

LOOK tor our name. 



o 


AnthroCart' 

Call us for more information: 800-325-3841 




Made in US A. 

Ail steel frame construction 
Easily holds up to 150 lbs 



VWVRRANTY 


ANTI-RO 


Anthro 

Technology Furniture" 

3221 N.W. Yeon St. 
Portland, OR 97210 
503-241-7113 
Telex: 940103 


AnthroCart and Technology Furniture are 
registered trademarks ot Anthro 


Where Blame Is Due 
In the Nanobytes column (August), 
Apple Chief Del Yocam was quoted as 
saying, “The scarcity of 1-megabit chips 
is due to Japanese failure to foresee the 
growth in demand for 1-megabit chips 
and the Reagan administration’s trade 
embargoes.” This statement backs up 
the axiom, “The half-life of the facts is 
about 90 days.” 

The truth of the matter is that the Japa¬ 
nese are forced to limit their export of 
semiconductor memories to the U.S. by 
the protectionist measures put in place by 
the U.S. Congress. The Reagan adminis¬ 
tration opposed the measures. See you 
again in % days. 

A1 Cacace 
Fort Lauderdale t FL 

Image Compression 
The advanced computer class of Rabat 
(Morocco) American School had been 
investigating fractal geometry when I 
read “A Better Way to Compress 
Images” by Michael F. Barnsley and 
Alan D. Sloan (January). In the interest 
of showing the class this impressive 
means of creating images with only a few 
bytes of information, I wrote a program 
in Applesoft BASIC using Barnsley and 
Sloan’s random-iteration algorithm. I 
changed their “a, b, c, d, e, f’ input to an 
input of rotation, scale factor, and trans¬ 
lation for each affine transform. Adapt¬ 
ing the iterated function system (IFS) 
image codes in the article’s tables 1 to 4 
into terms of rotation, scale factor, and 
translation was the beginning of our class 
solving the challenge of finding the two 
transformations that generate the spiral 
image in figure 13. 

To develop an understanding of how 
and why a transform works, we investi¬ 
gated simple, single, and double trans¬ 
forms point by point. Then we made 
horizontal, vertical, and diagonal line 
segments using two or three transforms. 
Here, clues from the IFS tables helped. 
Progressively, we came to understand 
these and other transforms—what they 
do and why they work as they do. 

At this point, we were prepared to 
tackle the challenge spiral. First, we 
made Archimedean spirals. Making 
measurements from figure 13, one can 
directly deduce the scale factor and rota¬ 
tion needed to make an Archimedean 
spiral with the same proportions as the 
figure’s. But to restart the spiral inward, 
another transform is needed to relocate 
the point to the spiral’s beginning (at 
point (1,1) in this case). This explains 
the translation of transform 1. Also, the 

continued 
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ive your HP LaserJet the desktop 
publishing power you thought it had. 



PS Jet+& 

PSJct+M 

PostScript 

upgrade 

kits 


It can be frustrating to realize your HP Laser¬ 
Jet™ falls short of true desktop publishing 
capabilities. A PS Jet+™ or PS Jet-» M upgrade 
kit from Laser Connection lets you correct that 
shortcoming. These upgrades incorporate the 
advanced print technology of QMS, Laser Con¬ 
nection’s parent company, with 10 years’ experi¬ 
ence in developing print system technology 
Each upgrade kit adds the power of the 
Adobe PostScript’ page-description language, 
the accepted standard for desktop publishing. 
They’re the only such upgrades available for the 
HP LaserJet and other laser printers that use 
the Canon* CX* engine—Canon, NCRr QMS* 
TblarLs, CPT, and more. 

Master a new language PostScript gives you 
the ability to exploit the full potential of desktop 
publishing. It takes you far beyond mere word 
procesising to gve you total control over the final 
appearance of your documents. Place text and 
graphics anywhere on the page. Design and re- 
desigi every detail to your liking. The end result 
is the high-quality output that you require. 


In addition to PostScript, you’ll get 35 
resident typefaces with PS Jet+ and PS Jet+ M. 
Should you want more, we throw in plenty of 
downloadable font space. Thanks to PostScript 
there’s an infinite number of font variations avail¬ 
able. And every typeface can be printed in sizes 
from one point to as big as the page and beyond. 


A transfer of power All it takes to replace 
your LaserJet’s top cover assembly with the PS 
Jet+ or PS Jet+M is a screwdriver (included) 
and about an hour of your time. Each comes 
with HP I^erJet+,'‘' Diablo* 630 and HP-GL™ 
printer emulations for your non-PostScript 
software. 

Simply put PS Jet + makes your HP Laser¬ 
Jet better and protects your initial invest¬ 
ment Call 1 - 800 - 523-2696 for the location 
of the Laser Connection dealer nearest you. 

And be sure to ask for T?ie SourcefiooA ™— 
our exclusive catalog filled with the latest 
laser printer products and enhancements. 



Ute fotlowingare trademarks or registered trademarks of their respective companies: 
QMS, Laser Connection of QMS, Inc. Diablo of Xerm Corp. Canon, Canon CX of 
Canon USA, Inc. h>stScript of Adobe Systoms, Inc. HP-GL, LaserJet LaserJet + 
Hevdett'Packard. NCR of NCR Corp. 


connGCTion 


A QMS' Company 


1S1131S7 Laser Connection. 
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The Ultimate 
Business Machines 


In just three years, CLUB American Technologies 
has grown into a multi-million dollar computer 
manufacturer. What's the secret to our success? The 
answer is simple, CLUB delivers solidly designed 
systems which are famous for high performance and 
superior quality. That's why so many fortune 500 
companies depend on us. Additionally, CLUB's 
on-line engineers are available to support you every 
business day with optional on-site service available. 

CLUB Model 200 Series 
The Model 200 Series are OS/2 compatible, 80286 
based systems. They are available in either 8 or 10 
MHz versions to fit your specific needs. These 
economical, yet full featured AT compatibles are 
perfect for any applications such as spreadsheets 
and word processing. 



- Model 200 Series Features & Pricing 

Intel 80286 CPU 20S/20aS-6/8MHK.210/210S-8/10MHz, 21 1-8/lOMHz '0' 
wait state, 51 2K DRAM, 12MB Floppy Disk Drive, 80287 Math CoproctssOr 
Socket, HD/FL Controller (controller is built-on motherboard for "S" Modeb) 
Keyboard Speed SwitchabLUty ('S' Modeb), 2 Serial/IFaraUel Forts £211), 192 
Watt Power Supply, 101 Key Enhanced Keyboard, Documentation and more. 


200 Series utf ffr Monitor and Adapter 


Model with Hard Disk 

Mono 

EGA 

VGA 

208or208Swith 20MB 

$1275 



208 or MSS with 40MB 

$1420 

iim 


210 or 21QS with 20MB 

SI 705 

$2065 

$2305 

21013^2105 with 40MB 

$1850 

i^tO 

$2450 

211 withZQMB 

$1805 

$2165 

$2405 

211 with 40MB 

$1950 

.$2310 



CLUB Model 212 Series 
With an effective throughput of 16 MHz, the Model 
212 Series is as fast as many 386 machines at a 
fraction of the price. Compatibility with the existing 
AT standard ensures that the Model 212 will run your 
large databases, and complicated financial software 
today, as well as OS/2 applications tomorrow. 



— Model 212 Series Features & Pricing — 

Intel S028S-8/12, IMS of DRAM, 1.2MB Floppy Disk Drive, III Interleave 

HD/FL Controller, 80287 Math Coprocessor Socket, Clock/Calendar/ 
Configuration with Battery Backup, Reduced Chassis (212D), 192 Watl Power 
Supply, IDl Key Enhancied Keyboard, Complete DflcumentaHon,and more 


212 Series with Monitor and Adapter 


Model with Hard Disk 

Mono 

EGA 

VGA 

212 with 40MB 

$2230 

$2615 

$2890 

212 with 

S7m 

$2870 

#105 

212D with 40MB 

$2190 

$2550 

sma. 

212D with TOMB 

$2443 

$28© 
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The Mendel 300 Series 80386 microprocessor's state of the art design 
brings mainframe capability to the desktop at a vastly lower cost per 
seat. Complete compatibility with OS/2 and Unix give the Model 300 
Series the ability to meet the most demanding multi-user and 
multi-tasking applications. Let CLUB give you the key to increased 
productivity in todays complex office and engineering environments. 

- Model 300 Series Features & Pricing - 

Intel 80386 CPU - 8/20 (320), 8/16 (316S), 1MB 32-bit DRAM (320), 1MB DRAM (316), 1.2 MB Disk Drive, 
1:1 interleave HD/FL Controller (320), HD/FL Controller (3165), 80387 Math Coprocessor Socket (320), 
Weitek Support (320), 80287 Math Coprocessor Socket (316), 8 expansion slots. Clock/Calendar/ Con¬ 
figuration w/battery backup, 192 Watt Power Supply, 101 Key Keyboard, Dcocumentation, and more. 


300 Series with Monitor and Adapter 


Model with Hard Disk 

Mono 

EGA 

VGA 

316S with 40MB 

$2690 

$3050 

$3420 

3165 with t30MB 

$4060 

$4420 

$4790 

320 %vith TOMB 

$4005 

$4330 

$4675 

320 with 130MB 

S5120 

$5445 

$5790 



CLUB Model 110 

The Model 110 is an affordable entry level 
computer. It's perfect for general business 
applications and for low cost network nodes. 

- Model 110 Features & Pricing - 

Intel 8088 CPU-4.77/10 MHz, 256K RAM Maximum 640K, Hop- 
py Disk Drive and Controller, 8 Expansion Slots, 150 Watt 
Power Supply, 101 Key Keyboard. Documentation and more 


1 00 Series with Monitor and Adapter 


Sysim & Hard Disk 

Mono 

EGA 

VGA 

110 with 20MB 

S895 

$1255 

$1495 

no with 40MB 

$1080 

$1440 

$1680 


Peripherals 


For your convenience, we offer the latest 

peripherals to enhance your systems. Our 

manufacturing facilities are geared to build 

systems the way you want them. Call and 

tell us what you need. Here's a list of just 

some of the products we carry. 


Storage. 


Floppy Drives: 525" -1.2MB.. 

.$95 

5.25"-360K. 

.$85 

3.5"-1.44MB. 

.$120 

3.5’-720K. 

.$105 

Tape Backups: Internal: 40MB. 

.$580 

60MB. 

.$650 

125MB .... 

.$995 

External; 40MB. 

.$620 

60MB. 

.$690 

Multifunction & Memory 


(all prices with OK) 


384K memory card for XT. 

.$99 

576K memory card for XT. 

.$42 

2MB multifunction card for AT .... 

$110 

3MB extended memory card for AT 

$110 

10MB EMS card for AT. 

.$150 

2MB EMS card for AT . 

.$110 

Mini I/O for XT and AT . 

.$75 

Mini I /O w/ floppy controller for XT $85 

80286 accelerator card for XT. 

,$299 

Modems 


1200/3(X) Baud rate internal. 

.$99 

2400/1200/300 Baud rate internal .. 

.$175 

2400/1200/300 Baud rate external .. 

.$210 

1200/300 feud pocket Mini Modem 

.$139 

• All mcxlems come with Bitcom software 

Printers 


Star Micronix NX 1000 9 pin. 

.$199 

Star Micronix NB-24-10 24 pin. 

,$493 

Epson FX 1050 . 

.$595 

HP LaserJet. 

.$1815 

Products for PS/2 


RAM 4000 (EMS) caid OK. 

.$399 

60MB Tape backup internal . 

.$1095 

60MB Tape backup external . 

,$1285 

120MB Tape backup external . 

.$1595 

PS/2 modem 2400 baud internal ... 

.$299 

Others 


80287-8 . 

.$230 

80287-10 . 

.$279 

80387 . 

.Call 

Ram chips. 

.Call 

Logitech Mechanical mouse. 

.$79 

Optical mouse. 

.$75 

DOS 3.3. 

.$95 


To Order 

Continental USA, Hawaii, Alaska: 

Call (415) 490-2201 

In Canada Call PC Centre, 

Call (416) 470-0560 

International 

Call (415) 683-6623 

Customer Support & 

Technical Hotline 

Call (415) 683-6580 

Corporate, University and 
Government P.O.'s Welcome 

All price# are subject to chann and quantities may be 
limited. We reserve the right to substitute n]Utvalml 

OS/2, MS DOS Unix, IBM PS/2, PC. XT. AT. Bitcom, Star 
Micronix NX-1000. NL24-10, Epson FX-inS0, HP User Jet, 
Lofdtech Mechanical Mous«, Intel, VGA. EGA are the 
trademai ks or registered trademarks of their respective 
companies 

CLUB V v.l 8/23/81 



American Technologies, Inc. 


5401 W Warren A\tu Freratmt CA94559 
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smaller self-similar images have to be re¬ 
duced to avoid overlapping. A scale- 
down of about -hU works well. But at 
this point, it is apparent that the chal¬ 
lenge figure’s subspirals were flipped 
180 degrees. Changing the sign of the 
scale factors to negative makes the flip. 
At this point, you only need to do some 
fine-tuning of the rotaticm to duplicate 
the challenge image of figure 13. 

In their article, Barnsley and Sloan de¬ 
rived a relation for selecting the best 


probabilities for each transform. This re¬ 
lation works well for most, but not all, 
cases. In some cases where one trans¬ 
form probability is near zero, the result¬ 
ing random distribution of points is 
clearly inadequate for efficiently plot¬ 
ting the image. Consequently, in these 
cases adjustment and testing are needed 
to find the optimal probabilities. 

The spirals within spirals in the chal¬ 
lenge image are clearly self-similar. 
(Note that jc and y have equal rotations. 


scale factors, and translations for both 
transforms.) Also, the ideal one-dimen¬ 
sional points of the figure do not touch. 
By infinitely repeating the spirals within 
spirals, the figure undoubtedly becomes 
a fractal—but how does one determine its 
Hausdorff dimension? 

Robert Dale Hall 
Rabat, Morocco 

Enabling Factors 

Brock Meeks’s “Computer Conferenc¬ 
ing Homecoming’’ (September) provides 
a good perspective between the potential 
of computer conferencing and the reality 
encountered today. Emphasis on the 
human factor is the key from a needs re¬ 
quirement (business or social). 

The other essential enabling factor is 
standards to simplify usage and drive 
market demand. 

Information contained in this type of 
article is very helpful to the user commu¬ 
nity and complements the high quality of 
BYTE. 

I’m looking forward to Meeks’s as¬ 
sessment of the Prodigy videotex service. 

C. Robert Hering 
Doylestown, PA 

Bus Advocacy 

Recent articles in BYTE and elsewhere 
have pointed up the growing problem of 
the limitations that the IBM PC AT bus 
imposes on ever-more-nimble personal 
computers. Manufacturers have attacked 
the problem by building 80386 machines 
with dedicated, proprietary high-band¬ 
width memory paths in addition to the 
standard PC and PC AT buses. This 
helps memory access, but the incompati¬ 
ble 32-bit slots don’t help the buyer, and 
they don’t help the computer’s access to 
high-speed di^s, graphics adapters, and 
data acquisition peripherals. 

Here are two possible clues to the 
answer: (1) Compaq and Dell have 
shown interest in the NuBus. This is the 
higher-performance, 32-bit bus that 
Texas Instruments has used in its Ex¬ 
plorer AI workstation and Apple has 
used in its Mac II. (2) Microcomputers 
often follow the lead of their minicom¬ 
puter cousins, and minicomputers have 
lately been hosting older buses on newer, 
higher-bandwidth buses to avoid making 
orphans of older products. This has been 
done by placing a bus adapter for the old 
bus into the backplane of the newer, 
more capable bus. The now-classic ex¬ 
ample of this is Digital Equipment 
Corp.’s VAX family of computers. IBM 
says to jump ship to its new Micro Chan¬ 
nel, but we may well see the PC-compat- 

continued 


Regardless of the operallng sysiem 
you’fx^ running on your PC. you 
quickly, e^jslly and economically make 
your system compatible u lib today’s 
advanced 3.5-lnch mlcro-flopp> drives. 

The Sumitronlcs Cross-Byte Is a 
complete micro drive conversion system 
that you can Install and use... 
immediately. 

In minutes, you can have up to 1.44 
MB mlcro-fl(»ppy capacity In your desk¬ 
top system Nvilhout discarding the 
investment you’ve made In your 
5.25-inch programs. 

Il you use a laptop computer on the 
road, you can plug the microfloppy 
diskette Into your desktop system at 
home or at the office and complete 
your work. You can also add the con¬ 
venience and expanded storage capacity 
to a PC. XT*. AT* or compatible. 

Tb add advanced read/write compati¬ 
bility to your desktop system, find out 


v^y w suppiv the world’s leading 
personal computer manufacturers with 
3.3.5.25 and 8-Inch drives Contact 
vour local dealer loda>. 


H4iinllronl4'«i. Iik. 

\ ^uh^4llurv Ilf Sunutiimii <.«Kp(iniuuti 
Siirtti Vrnur 


Data Drhes for Consistent Prrformaiu o. 


l» * iraiKituti m .tfnnfUoiMOi. Itt> 

\T anrt -IT mr wfMTAYt Inirrwiirttr- M.. Htnrv. ( 
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Built to Last 


QUAUTYABI^E^ 


Arche Rival 286'” Peroonal Computer 
The St touis Arch 


Arche Rival 3S6™ Petnon^ Computer 
The Arc dc THomphe de L'Etoile 



Arche Pro-File 286"" and 586"’ Servers 
The Washington Arch 



Arche Station 88'" Pei^nal Computer 
The Arch of Titus 



Arche Super Nation 286"" Personal Computer 

The Arch of Sq>timus Severus 


QUALITY ABOVE ALL" 

While others in the computer industry seem 
preoccupied with offering che^ technology, 

Arche Technologies offers something 
different: Quality Ibchnology. 

That’s why every Arche product is designed by 
some of the best engineers in the business, and 
v^y each unit is hand assembled in the United 
States, passing through a rigorous series of tests 
and inspections. 

1-800-422-4674 

_ Arche Technologies, Inci, Corpofatc Headquarters and Manufacturing, 48881 Kato Road, Fretnofit; CA 94339 _ 

Arche, Arche Rival 286 , Rival 386. Pro-Filc 286 Server, Pro-File 5S6 Server. Starion 88, Super Station 2S6, and Quality Above All are trademarks of Arclie lechnologicH, Inc. 

®Arche Ttdinrilogies, Im;,, 1988. The Bettmara Archive, Inc, 
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ible market move gracefully toward 
NuBus, either with a few built-in PC 
AT-compatible slots for existing periph¬ 
erals or with a minicomputer-style, op¬ 
tional bus adapter and PC AT-compati- 
ble card cage. 

Where would this leave users? Prob¬ 
ably better off. First, we wouldn’t lose 
our investment in expansion cards. Sec¬ 
ond, we could grow into a new, more 
powerful architecture as our needs de¬ 
manded without sacrificing industry* 


standard memory slots. Third, having 
expansion options in common with the 
growing Mac U market could bring on 
the sort of bargain prices that the PC AT 
bus market now enjoys. 

Dr. James G. Collins 
Melbourne t FL 

Printer Woes 

Regarding Don Crabb’s laments about 
Apple ("WhaCs Up with Apple?/’ Au¬ 
gust); The software problems associated 



Power. Siieed. Performance. 

We listened to you and added 
hundreds of to POWrite. 

Larger Flics - Break the 6()f( file 
limit! all available DOS memoTy 
to edit large documents. Rapidly 
search and switch between related 
files. Lock Hies on a networiL 
Mare FormBts—Edit multiple 
adimins ijn-sca'CttOr mark leiit as 
a box. then position and format iL 
Cneaie tables and scripts faster 
Easier To Use—Stay on track with 
on-screen 'reminder ' lines. Select 
page layout and fonLs with new' 
menus. Tdc typing mistakes with (jur 
improved spelling checker. 

New catalog adds value. 

We offer popular products that 
work well with PC-Wriie. 


Ne w Capah (titles—Choose 
pn>ducts such as InSet’*^ graphics, 
WordFlnder™ thesaurus, or popular 
stifl font, grammar checker, foreign 
language, and scientirir packages. 

Spacial Discounts-- Registered 
PC-Wriie users get phone support and 
reduced prices for all piifKlucts. 

StiHDiilrSBS. 

The S89 rcgjstration fee givcsj yini 
softwart*. user's guide with tutorial, 
phone sapprnt, tw'o free updates, and 
our newsletter. PC-Wriie 3.0 is still 
shareware, so you can give copies to 
others to try, fneel 

Order PC-Write 3.0 today. 
03111-800-088-6088 BYTZ 
30'day maney-batik guBrantee 

PC-WiJia It mu niiside ttte U.S. and 

Danedii. Pt-Writs'” duicksolt. WofiiFindtr™ 
MicnilrtiES InSat (nSet SfitBins. IlLicksaft, 
\m., El 9 Firt.t Av« N ttEEA^BYTZ. SeatUe. WA 




Quickscft 


with the Imagewriter LQ, which took me 
4 months to sort out, give a new meaning 
to the word “stonewall.” Apparently 
what you see is indeed what you get; no 
more, no less. 

Spencer Merz 
Walthamt MA 


MacTip 

Your special section on the Macintosh 
(August) is great. 1 have one piece of in¬ 
formation that just might be handy to 
pass on to everyone. 

When you have a situation in which 
you have to click and type, then click 
somewhere else and type, and so on, try 
the Tab key instead of the mouse. In most 
situations, the Tab key will move the cur¬ 
sor between fields for you. 

Mark Favor 
Bowict TX 


FIXES 


• The address and phone number given 
for Xanadu in “Hyper Activity” (Octo¬ 
ber) are wrong. The correct information 
is as follows: The Xanadu Operating 
Co., 550 California Ave., Suite 101, 
Palo Alto, CA 94306, (415) 856-4112. 

* The listings we published in “T800 
and Counting” (November) contained 
errors. Here are the correct listings; 

(a) 

CHAN OF INI Cbaril , chfln2: 

-channel dealarat Ions 

PAH 

INI A : - local variable scope is 

- first SEQ 

SEQ 

chan2 ? A - Input into A on chan2 
chanl I 6 - output 6 on chanl 

INT B : " local variable scope is 

- the second SEQ (not shared) 

SEQ 

chanl ? B - input on chanl into B 
chan2 I 9 output a 9 on chan2 


0>) 

PUCED PAR 

PROCESSOR 0 T8 - processor 0 is aTSOO 
PLACE chanO. out AT llnltO - out : - put 

-GhanO at hard linIcO. out 
navler. stokee{) - solve the Navier- 

-Stokes equations 

PROCESSOR 1T6 - processor 1 is a TBOO 
PLACE ehanO. in AT llnkO. in : ™ put 

-chanl. in at hard linkO. in 
graphiGs.output() - dump the output (in 
-real time) 
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final focus that original Micro¬ 
soft visioa Throu^ Windows, 
any number of software applica¬ 
tions will seamlessly inte^te. 
Sophisticated spreadsheet pro¬ 
grams. 
Rjwerful 
word proc¬ 
essors. Inter¬ 
active databases. 
All effortlessly 
accessible. 

And in MS* 
OS/2, the new 
operating system 
we develop^ 
jointly widi IBM, 
the^^ndows 
technology 
(called Presenta- 



'riving the network. 


tion Manager) gets even more 
exciting ()^ning up mega¬ 
amounts of power and memory 
Opening up your screen to do 
several tasks at once. And open¬ 
ing up endless possibilities for 
developers using the Microsoft 
family of languages. 

But all this doesn’t end at the 
desktop. With Microsoft OS/2 LAN 
(local area netwicrk) Manager, ith as 
easy and natural to work on a net¬ 
work as it is to work alone. 

By linking users via software, 
information can be shared and 
exchanged by members of a 
group. Projects are worked on 
together, instead of bit by bit. 
And it’s amazing how a com¬ 
pany communicates once it’s 
joined by electronic mail. 

There is no question that the 
advanced productivity spring¬ 
ing from today’s personal com¬ 
puter is the direct result of our 
continued commitment to supe¬ 
rior technology. 

But even so, that’s only half of 
the equation. 













































AtMoDSoft, 

^ A 1 


first we make it 


possible. 


If you happened to catch the contraption that was the early 
January 1975 issue of Popular persor^ computer and turn it 

Electronics, you were one of the into the powerful machine that 
lucky few to witness the debut of has literally changed the way we 

the personal computer. work, required some important 


Impossible as it 
seems, a magazine 
with less throne- 
tenth the reader- 
ship of Time or 
Newsweek launched 
a technology race 
roughly parallel to 
that of the space 
program. 

It also launched 
a company that 
immediately 
assumed center 
st^ in the exciting 


HOV TO m S««aFtCAr*OMS 


Po pular Etectronics 


to Rival Ccmnioaial AIo4cIk.„ 
**AI1 AIR RfHHr uwE over f iim» 
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steps. The first 
order of business 
was to create not 
simply products, 
but standards. 
Miaosoft® BASIC 
became the first 
universal program¬ 
ming language for 
the personal com¬ 
puter. And set a 
standard upon 
which an industry 
could grow. 

Next came what 


being developed, we were there. 
That early participation allowed 
us to write its richest and most 
important software. These cni- 
cial pieces include the powerful 



Nettwrking made praciiml with software t 


The world wasn't waiting We were. 

The PC makes ils debut 

new world of personal comput- is now the world standard PC 
ing The company was Miaosoft, operating sj^tem, MS-DOSs 
and the tenet upon which it was develop^ by us and chosen by 
founded was a simple one. To see IBM for its first personal com- 

a computer on every desk and in puters.Today 20 million machines 

every home. run on it, and so does a billion- 

To take that rudimentary new dollar software industn^ 

And when the Macintosh® was 


Miaosoft Word, the much- 
applauded Microsoft Excel, and 
Microsoft Works, the single¬ 
solution program for the diverse 
needs of smdl business 
As we were contributing to 
the development of the Mad^ we 
were also developing a system 
to put ^phics interface tech- 
nolt^ into the world of IBM® 
PCs and compatiblea 
The introduction of Microsoft 
Windows in 1985 meant that 
an easy-to-understand desktop 
graphical environment now 
appeared on PCs. Ultimately, 
this friendly screen will forever 
replace the cold theater of 
dr^cter-based computing 
But Windows is more than just 
a useful tool. It is an important 
technological feat, one that 
becomes critical to bringii^ into 



MS-DOS with Windows. Mac, MS OS/2. Three ways to go. One driver. Microsoft. 
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working with pictures makes the 
work you turn out much more 
interesting. Which is why the 
introduction of Microsoft Win¬ 
dows to the IBM PC and com¬ 
patibles brought with it a whole 
new category of software with 
impressive credentials. Like 


a more finished look. And no 
matter what application you're 
using, Windovrevnll take over 
the job of running 
your printer. 

There is also 
ahardware 
complement 
to graphical 
applications: 
the Micro¬ 
soft Mouse 
Anunprece- ^ 
dented 1.5 mil- 
lion useia have 
found that a simple 
point and click dimi- 
nates complicated keyboard 
commands. 

Our Windows spreadsheet 


macros from other programs. 

The new generation of PCs 
will run OS/2 with Presentation 




WYSIWYG, as in What You See 
Is What You Get. 

No translation needed. 




desktop publishing And presen¬ 
tation applications that let you 
create a sophisticated graphics 
show, from your office instead 
of the art studiok 
With Windows giving laser 
printers their marching orders, 
all manner of documents take on 


program, Micro¬ 
soft Excel, goes 
so far beyond 
just simple 
number¬ 
crunching 
that it has 
received 
unparalleled acceptance in cor¬ 
porate America. More powerful 
than any other, it also easily deliv¬ 
ers sophisticated charts, graphs, 
text and data pulled simultane¬ 
ously from several sources. And 
to make it even easier, we built it 
to graciously accept files and 


mumho-jumho keyhoard commands. 

Manager, taking our graphical 
screen to even greater heights. By 
unlocking the capability of these 
machines, users can easily switch 
between programs almost instantly 
Members of a workgroup can 
work together on an unlimited 
number of tasls. 

And finally every kind of pro¬ 
gram, from spreadsheets to elec¬ 
tronic mail to word processing 
works in a common way To the 
user, learning one is a quick step 
tovrard learning them il.To the 
corporate bottom line, it means 
far less valuable time and money 
are spent on training. 

But the real practicality of the 
graphical user interface comes 
to life when, inevitably it appears 
on every computer screen, every¬ 
where. And networking becomes 
not only possible, but required 
in this competitive world. 

When you think about it, the 
goal Microsoft set in 1975 of see¬ 
ing a computer on every desk 
and in every home seems close 
at hand. Because, at Microsoft, 
our fierce pursuit of technology 
comes with a promise to keep. 

Making it ^1 make sense. 

Micmsoft^ 

Making it all make sense: 


^1988 Microsoft Corpamtim. Mkrtfsofi, theMkrmtft logo. MS-DOS and MS are registered trademarks and Making it aU make sense js a trademark of Mkrosofi 
Oirporatian. IBM is a registered trademark of Internal tonal Business Machines Corpr/rafion. Macintosh and Mae are registered trademarks of Apple Computer. Inc. 
Micrografx Designer is a product ofMicrografx, Ine, and OPUS lisa predttci of Roykore Sofiteare., Inc. 
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The philosophy behind Micro¬ 
soft includes another, equally 

important, notion. That 
all the tech- 


File 


New 

Open... 
Save... 
Save As... 


Change... 


Exit 
About... 


nology in the 
world doesn’t 
add up to a 
hill of beans 
unless it is 
practical, 
useful and. 


Easy commands from 
pull-down menus make aboV0 all, 
window-shopping easy. 0ggy 

Unless it makes sense. 


That’s why, whether you’re 
using a Microsoft application 
on a Mac, an MS-DOS or even 
an OS/2 machine, it will have a 
comforting familiarity Because 
today’s computers share a 
common software guardian. 
Microsoft. 

Thanks to our ground¬ 
breaking work on the graph¬ 
ical interface for the IBM 
PC and its compati¬ 
bles, virtually every ^ 

personal computer ' * 
can give its user a 
simpler way to ^ 
get a lot more f 
done. With a 
screen that 

thinks in pic _ 

tunes instead of words, arranged 
like papers on a desk. Naturally 
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Micmsoft’ 

Making it all make sense: 


For ike first in a series of articles detmlingBiU Gales'perspectives on personal computing into the 1990s. call Microsoft at (800) 323-3577, 
In Canada call (416) 673-981I. outside North America. (206) 882-8661 





Chaos Manor 
Mail 

Jerry Poumelle answers questions about his column 
and related computer topics 


Keeping a Perspective on Viruses 
Dear Jerry, 

As a great admirer of your and Mr. Ni- 
vens’s work, it saddens me to read of 
your exaggerated fear of viruses. I have 
been a sysop for several years on several 
different types of systems, ranging from 
an IBM PC AT to even 8-bit (a less repu¬ 
table computer type cannot be found) 
computer systems. My current system is 
an XT-class AT&T PC6300 with 60 
megabytes of drive space. 

As a sysop of a laiger-scale system, I 
have many files going in and out of my 
system, both from users and from the 
international FidoNet mail network. A 
virus cannot be transmitted through a 
dongle (a hardware security device) 
while it is attached to a parallel port; it’s 
unlikely that a virus can enter any kind of 
data that would affect the system mem¬ 
ory or disk drive(s). Virus transmission 
can be done with expansion cards, but 
not with copy-protection dongles. 

As a rule, public domain (shareware, 
what have you) programs are usually 
well tested and devoid of harmful infec¬ 
tious programs. If we get an upload from 
someone we don’t know, and we don’t 
recognize it, we don’t run it to begin 
with. If the program is then downloaded 
to another system of a user, and it proves 
to be harmful, it is then removed. 

At one point, my system was infected 
by a virus that allocate itself as bad sec¬ 
tors and was well beyond my reach to fix 
without reformatting my drive. I knew 
that it came from one of my users, but I 
didn’t know who or what program it was. 
We can at times have hundreds of ar¬ 
chived files to sort through, and if we get 
hit, there’s nothing you can do but delete 
files and start over. The virus’s sole pur¬ 
pose, by the way, was to fragment my 
hard di^ drive, one sector at a time. 

Viruses can come from any source, 
truly enough. About your only clues are 
if a package comes from an unknown 
software house or user, contains no in¬ 
struction files (e.g., *.DOC or *.TXT,), 
is distributed under public domain pre¬ 
cepts, or is simply unsavory looking. Be¬ 
yond that, and aside from a detailed de¬ 


bug or analysis of the program, you 
cannot tell if you’re in for trouble or not. 
Oddly enough, if a program is pirated, it 
is more often than not quite safe. Many 
piracy groups mean to do nothing more 
than distribute the “broken” software. In 
general, if the source is older than 21 
and/or is a relative or friend, you should 
be safe with duplicates. 

If a program is in any way suspicious, 
simply don’t run it, or wipe it out. Also, 
programs from retail sources are usually 
reliable... most of the time. 

Lastly, beware of software that is 
packaged as public domain, shareware, 
and so on, that is actually a pirated ver¬ 
sion of a reputable package. C>ne example 
is a package called FIGHTER.ARC, 
which was actually a cracked version of 
subLOGIC’s Jet. All evidence of the 
original company was wiped out and re¬ 
placed with notices of the program’s 
“public domain” origin. I got this pack¬ 
age from an upload from a user. I was 
lucky in that FIGHTER was harmless, 
but I’ve seen what not-so-harmless ones 
have done to other sysops. 

Michael Kitchin 
Potomac, MD 

Well, I wouldn V call it an exaggerated 
fear of viruses; I go whole days without 
thinking about them. Perhaps I did over- 
dramatize, particularly in the case of the 
dongles. / really consider dongles an un- 
likely source of virus infection. But I 
don 7 think it's impossible. 

As for my protection system, I won V 
run software of unknown origins on my 
primary system; and all my software is 
backed up on a WORM drive, so that if 
somehow Ido get an infection, a disk re¬ 
format follow^ by a restoration from the 
WORM cures a//.—Jerry 

continued 


Jerry Poumelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe¬ 
nix Mill Lane, Peterborough, NH 03458, 
or on BIX as **jerryp. ” 
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Four ways to build 
better Cprograms... 

Power 
^ Screen 

$129 

Screen 1/0 manager. 

Features: screen painter virtual screens 
data validation context sensitive help 
unlimited screens definable keys 
& much more! 

C Tools 
Plus 

$129 

Full featured function library. 

For Microsoft C 5.0 and QuickC. 
Features: TSR support direct video access 
VGA and EGA support windows and 
menus DOS memory allocation interrupt 
service routines & much more! 

CAsynch 

Manager 

$175 

Asynchmnous communication manager. 
Features: speeds to 19.2K baud 
XON/XOFF protocol hardware 
handshaking XModem file transfer I/O 
buffers up to 64K & much more! 

TURBOC 

Tools 

$129 

Full featured function library. 

For Borland^ T\irbo C. 

Features: TSR support direct video 
access VGA and EGA support windows 
and menus DOS memory allocation 
interrupt service routines & much more! 

We're Blaise Computing, manufacturers of high quality 
function libraries designed to reduce the time and technical 
expertise required for serious applicaUons development. 

All of our packages include a comprehensive user refer¬ 
ence manual with extensive examples, and sample programs. 

Satisfaction guaranteed or return within 80 days for a 
full refund. 

We have a full line of products for C and Pascal. For a 
free brochure or to order call 

800 - 333 - 8087 ! 

__ 

BLAISE COMPUTING INC. 

2560 Ninth Street. Suite 316 Berkeley, CA 94710 (4IS) 540-5441 
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77i^n^/c?r /iie fi>, / thought there was 
something odd about the way the macro 
delays happened. 

I'm not using Microsoft Word at the 
moment It *s a good editor with a lot of 
femures, though, and I sure don V dis- 
courage anyone from using iV.—Jerry 

Found: Two Medical Dictionaries 
Dear Jerry, 

I noticed Michael Hanson’s letter in¬ 
quiring about a medical dictionary 
(June), and I wanted to tell you about the 
dictionary Fve been using. 

I’m a graduate student at the Univer¬ 
sity of Southern California, and I’m 
writing my dissertation on legal ethics. 
I’ve been using a legal dictionary with 
my IBM PC that has been very useful. 
The software is produced by R, A, Davis 
8l Associates (520 South Marengo, Pasa¬ 
dena, CA 91101, (818) 794-6532). The 
version I am using works on all IBM PCs 
and clones, and it is compatible with a 
large number of word processing sys¬ 
tems. I understand that the company that 
wrote the package also has dictionaries 
available for medical, engineering, gen¬ 
eral sciences, and social science fields. 

Clifton V. Philpott 
Los Angeles, CA 

Thanks. —Jerry 
Dear Jerry, 

Aiming a spelling checker at a medi¬ 
cal CD-ROM is a clever solution for pro¬ 
ducing a dictionary, as you said in your 
reply to Michael Hanson. However, an 
easier and possibly cheaper solution for 
those without the CD-ROM would be to 
buy Stedman’s Medical Dictionary ($89) 
from Reference Software (330 Townsend 
St., San Francisco, CA94107). 

Stephen Furlong 
Randolph, MA 

Thanks. —Jerry 

The Case for GOTOs 

Dear Jerry, 

I have a few comments to make on 
your column entitled ’’Transparent Con¬ 
versions? Hah!” (March). 

First, your decision to use trial-and- 
error techniques for the program conver¬ 
sion violates one of the cardinal princi¬ 
ples of software engineering. The reason 
people go to universities to study com¬ 
puter science instead of computer art is 
because you’re supposed to use scientific 
techniques in computing, and the trial- 
and-error approach is definitely not one 
of them. It might be OK if you’re con- 

contimed 


Correcting Word 4.0’s Macro Delays 

Dear Jerry, 

Allan Fries’s advice on Microsoft 
Word 4,0’s macro delays (July) was not 
quite correct; the delays are longer the 
further from the top of the current page 
you are, and Word is not page-oriented. 
You could type all day and still be on 
page 1, So to reduce response time, you 
simply repaginate the document. Unless 
you’re ready to print, don’t even verify 
the jjage breaks. You’ll see the macros 


react much faster than at the end of a long 
unrepaginated document. 

The delay, however, does need to be 
corrected by Microsoft, as does the fact 
that you can’t view a simple list of 
macros and their hot keys—they’re 
mixed up (in alphabetical order) with the 
rest of the glc^sary. Even so. as Mr. 
Fries says. Word 4,0 is the most elegant 
and versatile writing tool there is, 

Robert E, Hawkins 
Greenville, MS 
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Choosing the Right 
Database Developme 
System Just Got Easier. 


db_VisrA iir Delivers High Performance 
With No Hidden Costs. 






For database applications devel¬ 
opment you want a system with 
performance, portability, and full 
functionality at a competitive 
price. But there's more to it than 
that. The long term costs assoc¬ 
iated with extended development 
schedules, frequent maintenance, 
excessive royalties, or the inability 
to handle complex data relation¬ 
ships are often overlooked. These 
hidden costs can be quite a shock 
after you have made a commit¬ 
ment and are midway through 
application development, or 
worse yet, in production. 

With db^VISTA III from Raima, 
there are no surprises. It provides 
powerful database capability with 
tremendous overall cost savings. 
The heart of the system is 
db_VISTA, a high performance 
DBMS that uses B-tree indexing 
and the network database model 
file structure to minimize over¬ 
head and provide fast data access. 
Our SQL-based db_QUERY 
provides a relational view of the 
network structure, without sacri¬ 
ficing performance. And 
db_REVISE lets you easily 
redesign your database. The 
entire db_VISTA III system is 
fault tolerant and complete source 
code is available. 


dbiVlS^ III delivers 
continuous high perfomiance 



Database size 


dbJ/l5JAlll provides 


Relational J 
DBMS / 

dhyi^lll 

^ 




Design complexity 



db.VISTA: High Perfomiance DBMS 
Multi-user 

Fast data access: B-tree indexing, network 
database model, virtual memory disk caching 
Multiple Database Access 
Referential integrity 
Automatic recovery 
Record and file locking 
Database consistency check 
Easy-to-use interactive access programs 
Data Definition Language pattern^ after C 
db^QUERY: SQL-based Query 
Relational interface to db_VlSTA databases 
Yields extraordinary performance 
Build ad hoc queries & reports 
db_REVISE: Database Restructure Program 
Redesign your database 
Converts existing data to revised design 
Upgrade remote end user locations easily 
Add WKS Library for Lotus 1-2-3 
Fast C interface to Lotus, dBASE and others 
OperaHng Systems: VMS, ULTRIX, UNIX 
System V, BSD 4.2, SunOS, QNX, XENIX, OS/2, 
MSIX)S, Macintosh, MS Windows 
C Compilers: VAX, UNIX, XENIX, SunOS, 
Microsoft, Lattice, TurboC, LightspeedC, MPW 
LANs: NFS, 3Com, NetWare, LifeNet, Banyan, 
and any other MS-DOS NetBIOS-compatible 
LAN. AppleShare and network-independent 
versions also. 


Thousands of C programmers in 
over 50 countries worldv^e have 
chosen Raima's db_VIST/^I. 

Here are the reasons why: 

• Fast data access 

• Minimal data redundancy 

• C source code available 
Automatic recovery 
Multi-user support 
Portable to VMS, UNIX, 

05/2, MS-DOS and 
Macintosh 

• SQL-based relational query 

• No royalties 

• Professional services 

• Superior support 

Maybe it's time that you checked 
out db_VISTA III. Consider all the 
costs. It could be the easiest choice 
you ever made. 

CALL: 

l-800-db.RAIMA 

(that's 1-800-327-2462) 

Ask about the many other products 
and services Raima Corporation 
offers, including consulting, appli¬ 
cation development, and training. 


XI RAIMA" 

COR PO RATION 


GO 

CM 

Raima Corporation 3245146th Place S.E., Bellevue, WA 98007 USA (206)828-4636 Telex: 6503018237 MCI UW FAX: (206)828-3131 In Texas call: (214)231-3131 
International: U.K.: (0992)500919 Germany: 07127/5244 Switzerland: (01)725 04 10 France: (1)47 72 7777 Benelux: (02159)46 814 Sweden: (013)124780 CD 
Finland: (90)42 051 © 1988 Raima Corporation 
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verting four lines of code, but not for 
anything more. 

Second, I agree with Bruce Tonkin’s 
approach. In fact, that is the recom¬ 
mended style for interpretive BASIC, An 
understanding of the behavioral charac¬ 
teristics of interpreters and compilers 
will make this clear. 

An interpreter is a program that takes 
in each line of source code, converts it to 
machine code for the computer to under¬ 
stand, and executes it immediately. This 


process is repeated for each and every 
line of source code it encounters, irre¬ 
spective of how many times the line of 
code is encountered. This line-by-line 
interpretation results in slow program 
execution, since the computer spends 
more of Its time interpreting rather than 
computing. One of the techniques of im¬ 
proving program performance is to use 
GOTOs wherever possible, instead of 
GOSUB-like commands when calling a 
module, since the latter require that the 


calling address be pushed into a stack 
and popped back after the execution of 
die module: GOTOs do not. 

A compiler, on the other hand, takes 
in the source program file, translates it 
into machine code once only, and creates 
an output object file that after linking is 
ready to execute. Program execution is 
fast, since the source code is translated 
only once, and the resultant module can 
be executed by the operating system as 
often as required without retransladon. 
Hence, GOSUB4ike commands are 
preferable to GOTOs fiom the point of 
view of modularity and program 
readability. 

Third, I don’t agree with either you or 
Edsger Dijkstra that GOTOs arc harm¬ 
ful, Careless use of GOTOs, yes; con¬ 
trolled use, no. In fact, for certain real¬ 
time applications in which procedure or 
subroutine call overheads are undesir¬ 
able, or even when you’re trying to es¬ 
cape the structured constructs due to a 
particular condition, GOTOs can be 
invaluable. 

There are certain taboos about GO¬ 
TOs, though. The main one is never to 
use a GOTO to pass control from one 
module or procedure into the middle of 
another. That will constitute what is 
known as “pathological connection” and 
can indeed be harmful, 

GOTOs can be likened to very sharp 
knives. To say, “very sharp knives are 
dangerous, so don’t use them” is the 
wrong admonition. The proper advice 
should be, “very sharp knives are dan¬ 
gerous, so use them with care,” 

Dogmatic use of the structured con¬ 
structs can be harmful. And structured 
programming does not mean GOTOless 
programming. Indeed, the key to suc¬ 
cessful computing is flexibility, 

Mobolaji E. Osunsanya 
Lagos ^ Nigeria 

Your letter brings back memories of the 
early days of my column, when GOTO 
was often—and vehemently—debated. 

My own view is that GOTO statements 
sometimes make things a lot easier, but 
the problem is not the QOW; it's the 
label to which the GOTO refers: When 
you're trying to analyze code and you 
can V figure out how the pn^ram goes to 
that label, you can go mildly nuts; then 
when you discover there are three differ^ 
ent ways it can get there, it gets worse. 
Thus, when someone sends me a pro¬ 
gram, I really would prefer that it didn't 
have GOTO statements. 

On the other hand, Tm rwt above using 
them once in a while myself when Tm in a 
hurry and no one's looking. — Jerry ■ 


IF DESKTOP PUBLISHING 
WERE A BUICK, 

pci|ex would be 

A LAMBORGHINI. 


You’d expect us to say PCTgX is hot—so don’t take our word for it. In their 
desktop publishing systems category, IHFQWQRLD rated PCT g X #1. They said: 

non-T^-based program has such typological aesthete 
ics...enormousfy flexible and offers complete control over the 
output csf your primer.,. ” 

And from PC MAGAZINE: " „ PC T^ offers ample rewards. You can 
achieve incredible precision infamiathngtext, especially math¬ 
ematical cxpre.ssions. ** 


WOfFtLO 




8,5 


/ TlZ 

-OO 


/ 


TRY 
THIS 

with a stanilard 
desktop system and 
youV see tfuU for complex 
scientific and matkematicai 
formulation and notation, 

PC TjgV kaves the others 
hack in die dust, 

FORMATTING with 
textbook quality and 
unsurpassed placement 
of 

TYPE that rivals 
professional typesetting: 
all yours. Pick the type you like 
from 30+ Bitstream font ramilies. 

FLEXIBILTY Camera-ready 
publisher-ready manuscripts are 
fast and easy. Author to printed 
piece time reduces, auihen^ con¬ 
trol increases. 

That's flexibility — that *s PC T^. 
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X-tY 


n 


= E 

t=i 


^/z^^ 
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TEST DRIVE IT, 

For o free PC TjX demo djsJreffe^ the 
new PC TfX B8 product catalog and 
information on a PC TfX conftgurofpon 
for your system^ give us a call at 

4T5-3aS-^a853 


PERSONAL 



12 Madrono Ave. 


INC 

Mill Valley 


CA 94941 


VOR OOOOO M ! 
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Leprecard Hard Disk Cards 


Leprecards feature components utiiizing the fatest tBchnofogy^ Low power drives mean less 
strain on your systems, tower operating temperature, and tonger component trfe. 
p You get a 1 year warranty, unfimited technical support, and our Hiustrated 
instaitation and user '5 guide. Models avaitabte for IBM PC/XT and 
compatibies, as wail as TANDY 1000/A/SX/TX/TL/SL 


FRBB SOFfWABB tncfutting TaltsTwo, the beckup utifity PC MAGAZtNB 
named Editors Choice In 1986 & 1987, andPC-KWtK disk cacheing from Mtiftisoft. 


2\tm 


■IS 


3ZMB 

4^lms 40niS ZOrns^^ 

S299 $339 $389 $549 

iAwefage access speed per 

Tandy 1000/A/SX/TX/TUSi Leprecards add $20 
--^-r^ "TrTTTT.-T 




t3.5" Floppy Hits 


internal kits for PC/XT/AT 
computers include 5 Va* * 
mounting brackets, black 
& gray face plates, and 
AT rails. 1.44MB for PC/XT 
inciudes high speed Western 
Digitai controller. 

FREE TAKE TWO floppy backup software 

720 Kit 1.44MB for AT 1.44MB for PC/XT 

S109 $139 $199 


t PC/XT Disk Hits] 


• Pretssted & formatted 

• Western Digita/ short s/bt 
contro/fer 

• SO page fnstaltatfon guide 
& reference manuaf 

• ffiounhr}g screws, 
fuii St half-height face 
plates 

• 1 year Warranty, 30 Day 
Money Back Guararttee 

• Optioftah 150 watt, 
UL/FCG approved power 
supply for IBM PCs S69 






$649 


Tandy 1000 


maser Printer ) 


512K 

$1495 


1.5MB 

$t595 


“One of the LaserjeVs slrongesf compeWtors” 
fNFOWORLO October 5, 19^7 


Pnnfer utilfty semvare 

Serial and Parallel Interfaces _ _ 

120 day TR W on site ma/rjfajnance 
1 year Warranty 

1 00% HP Laseriet A Laserfot + compatible 
9 resident A 5 downloadable soft fonts standard 
Options: Ail HP sfy/e font cartridges 


Tandy 
WOO kits 
add $20 


Toner Cartrfdge $29 


20MB KfT $279 

• Seagate ST225 - 21 dHUBfeSms 
Half-Height/14.8 

30MB KfT $299 

■ Seagate ST238 - 32.7MBf^fns 
Haff^eighJfl4.9w&iJ5 

40MB KIT $459 

• Sssgala ST25142.8MB ■ Half- HsighS -11 wait 

* p/e lormaJled j'nte a pair of 2 JMB/2Bm£ pstt^ions. 

€5Me KiT $549 

-Seagate ST277ft85 5MB - Half Height -11 wrarfs 

* pro loftnak^ into a pair pt 32MB i28ms partitians. 


FBEE SOFTWARE Incbiding TalteTWO, ffiff P4»c*up vHUy PCMAGAZiNE 
mmttP Editors CflfflCem T9B5 i 1987. S PC-*CI#TJC tStSH caCherng frorn MuJIlSOft 


AT Hard DiskHiis) 


LepreFAX Modems) 


Includes iBM AT rails, and catifes. 
SpeedSfor or On track large drive software. 
Formatted, Partitioned & Tesfecf. 


Eitlernai 

$359 


Interns/ 

$289 


f ^00 


SIZE 

MODEL 

SPEED 

CAPACITY PRICE 

HH 

Seagate ST251 

40 ms 

42MB 

S359 

HH 

Seagate S725T-t 

30ms 

42MB 

S449 

HH 

Toshiba Drive MK134 

25ms 

44MB 

S499 

FH 

Seagate ST4096 

23ms 

S0M8 

$599 

FH 

Maxtor 1140 

27ms 

117M8 

$1633 

FH 

Maxtor 2190 

20ms 

150MB 

$1999 


• Easy to use POP-up Menus 

• Sends ASCII or word processing 0es 

• Internal 4800bps, $269 960Qbp3 $559 

• Prints on stardard dot-mathi: or /aser printers 

• Sends/Receives from any Group 3 fax machine 

• Automated sending during tow phone rate 

• Portable external plugs into PC/XT/AT serial port 


with MNP 


External Internal 

$239 $229 

Hayes Compatible, 

300/1200/2400 
MNP Level 4 error correction 
FREE MIHHOH U Software, a $69 value 
internal model $229, fits in a short slot 


2400 Without MNP St59 Ext St09 Int 


C^rchid 


Designer VGA 512 K 
Orchid VGA 256K 
Tiny Turbo 286 
Ramquest 111MB 


Computer] 


$895 


302BG processor running at 6/10 Mh^ with 0 wait states provides 
a. NoftOh Si rating of 11.5. 8 slots - Rocwn for t futt and 3 half-height 
drives-220 wad power supply - clock/caleodar - Choice of 1.2 or 
1,44MB ffoppy drin^-Gent/fne Wesrem Digital combination Hard 
disk/floppy controller-American made Maxiswilch 84 or 101 key 
keybroad - 512K RAM standard exparrdabfe to 1MB Award 
BIOS- 1 year Hrarranfy * 30 day money back guarantee. 


Hand Scanner with HALO DPE software $269 


5299 

5249 

$289 

$799 


25248 Townsgate Road, Dept. B, Westlake Vtiiage, CA. 91361 


To order, or gel our 
free catalog calJ 


Toll Free 

800 722-AT-XT 

California 

B05-373-7B47 

FAX 

805-379-9345 




Complete systems with serial & printer ports: 

Mono/Graphics Card & Monitor 095 Orchid VGA Card $ Multiscan Monitor St 595 

VGA Card & Mono Monitor $1295 Orchid Designer VGA Card A 

EGA Card & EGA Monitor $1495 NEC Muitisync It Monitor 37895 ■ 


• No extra for Visa/Mastercard (AMEX add 3%) 

• Prices include UPS surface shipping 

• Federal Express shipping just $1.50 per pound 

• 30 Day Money Back Guarantee 

• Corporate A Institutional PO's accepted 
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When you want to talk computers.. 


ATARI COMPUTERS 


800XL 64K Computer.84.99 

130XE 132K Computer.139.00 

520ST-FM RGB/Color Syst_789.00 

1040ST Color System.Call 

SF1224 Color Monitor.329.00 

XF551 Disk Drive PCUXE).... 189.00 

1 



Atari 800XL & XF551 Disk 
Drive & Software S279 

Includes: 800XL, 551 Drive, & Star Raiders. 
Missile Command. Asterioids. Defender. Oix. 


ATARI ST SOFTWARE 


Access 

Leaderboard Golf.24.99 

Accolade 

Test Drive.27.99 

Avant Garde 

PC Ditto (IBM Emulation).64.99 

Michtron 

Leatherneck .29.99 

Soft Lo^ik Corp. 

Publishino Partner.64.99 

Timeworks 

Desktop Publisher.84.99 

VIP 

Professional Gem.119.00 

Word Perfect Corp. 

Word Perfect.189.00 

■ 

Absoft 

AC Basic.139.00 

Aegis Development 

Animator/Images.89.99 

Draw Plus.149.00 

Sonix.49.99 

Discovery Software 

Marander II.31.99 

Electronic Arts 

Deluxe Video 1.2.89.99 

Gold Disk Software 

Pagesetter w/Text ed.89.99 

Micro Illusions 

Dynamic Cad ..349.00 


AMIGA SOFTWARE 


AMIGA SOFTWARE 


New Tek Inc. 

Digi-View 2.0.149.00 

Digi-Paint.44.99 

Sub-Logic Corp. 

Flight Simulator II.39.99 

Word Perfect Corp. 

Word Perfect.199.00 

Word Perfect Library.89.99 


MACINTOSH PRODUCTS 


OLYMPIA 

NP-30 Mac 150 CPS ^339 

Hard Drives 
CMS 

MacStack 60 . 899.00 

Everex 

40MB SCSI.999.00 

60MB Tape Backup.899.00 

PCPC 

MacBottom HD45.1149.00 

Floppy Drives 
Cutting Edge 

800K Floppy External.189.00 

Mirror Technologies 

800K Floppy External.199.00 

Monitors 

Network Specialties 

High Top FPD.1199.00 

Cornerstone 

SinglePage Display SE.899.00 

SinglePage Display II.999.00 

Sigma Designs 

Laser View Display for II_1,749.00 

Memory Upgrades 
Dove Computer 

Mac Snap 2SE.469.00 

Scanners 

AST 

Turboscan .1,349.00 

New Image 

MacScan Pro.2495.00 

Ast Premium 286 & 386 .Call 

IBM PS/2 25, 30, 50, 60, 80.Call 

Leading Edge.899.00 


MS/DOS SYSTEMS 


NEC APC-IV Powermate ... .2,399.00 
PC-TOO 80286 1.2MB. 512K. .899.00 
Zenith Laptops.Call 




TOSHIBA 

T-1000 

Laptop 


$799 


MULTIFUNCTION CARDS 


AST 

6-Pak Plus 576 Board .149.00 

Hot Shot 286 Accelerator.349.00 

Hercules 

Color Card.169.00 

Graphics Card Plus.199.00 

Intel 

Inboard 386 Board.899.00 

5th Generation 

Logical Connection 256K.429.00 

Quadram 

Quad386XT 80386 PC-Upgr. . .899.00 
Video 7 

Vega V.G.A. Adapter.299.00 

Zuckerboard 

Color Card w/Parallel Port.89.99 

HHMiiiAiiH 

Ashton-Tate 

d-Base IIU.399.00 

Borland 

Quattro.169.00 

5th Generation 

Fastback Plus.89.99 

Fox Software 

Fox Base & Development_219.00 

IMSI 

Optimouse w/dr. Halo.89.99 

Loaitec 

Hi-Res Buss Mouse.99.00 

Lotus 

Lotus 1.2.3 .299.00 

Software Publishing 

First Choice (Special).59.99 

Word Perfect Corp. 

Word Perfect 5.0.229.00 


MS/DOS SOFTWARE 


WE SHIP 90% 

OF ALL ORDERS 
WITHIN 24 HOURS 




y 



SELECT FROM 
OVER 3000 
PRODUCTS 


COMPUTER MAIL ORDER 
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When you want to talk price 


MONITORS 


Amdek 

Video 210A 12" Amber.89.00 

Video 410 12‘'A/G/W ... .(ea.) 149.00 

Magnavox 

7BM623 12" TTL Amber.79.99 

CM8505 14" RGB/Composite .189.00 
CM8515 14" RGB/Composite .269.00 

9CM053 14" EGA.379.00 

9CM082 14" VGA Dispiay_429.00 

NEC 

GS-1400 14" Monochr. TTL . .219.00 
JC-1402 Multisync-ll.619.00 

Packard Bell 

PB-1418F 14" Flat TTL A/G/W. 

.(ea.) 119.00 

PB-1420CG 14" Mid-Res CGA 269.00 
PB-1422EG 14" Hi-Res EGA . . 369.00 
PB-8426-MJ Uniscan Monitor .399.00 
Princeton Graphics 

Max-12 12" TTL Amber.149,00 

Seiko 

CM-1430 14"VGA Display .. . .649.00 


□ 


Magnavox CM 8762 
14” RGB/Comp, 


DRIVES 


$269 


Atari 

AA314 DS/DD ST Disk.219,00 

SHD204 20MB ST Hard Drive .619,00 
CXTD (For Amiga) 

C.LTD 20MB (A2000).. . .769.00 

C.LTD 33MB (A2000) ..879.00 

C.LTD 44MB (A2000).1099.00 

C.LTD 50MB (A2000).1139.00 

C.LTD A500 SCSI Controller. .179.00 
Indus 

GT Disk Drive Atari XL/XE.... 199.00 
GTS'100 ST Drive ..........219.00 

Sysgen 

Bridgefile 5V4*’.. ,259.00 

Seagate Technologies 

ST-225 20MB Drive___249.00 

Supra 

Atari ST 30 Meg Hard Drive .. 689.00 
Amiga 2000 20MB Hard/Drive 629.00 


MODEMS 


Anchor 

6400 C64/128 1200 Baud .... .99,99 
520 ST520/1040 1200 Baud .. 129.00 
120DE 1200 Baud Internal __75.99 

Atari 

XMM301 XL/XE 300 Baud.44.99 

SX-212 St Modem ..89.99 

Avatex 

1200 He External .. 99.99 

2400 External .. 179,00 

Best Products 

2400 Baud Vz Card w/software 149,00 
Everex 

Evercom 2400 Baud External .209.00 



Anchor 1200 Baud 
External $99 

Hayes 

Smartmodem 300 Ext. .......159,00 

Smartmodem 1200 Int.279.00 

Packard Bell 

1200 External...89.99 

2400 External .. .169.00 

Practical Peripherals 

1200 Baud Internal.79.99 

2400 Baud Stand Alone.189.00 

Supra 

2400AT 2400 Baud Atari .... .169.00 
U.S* Robotics 

Direct 1200 Baud External... .109,00 
Direct 2400 Baud External.... 199.00 


DISKETTES 


Maxwell 

MDVM SS/DD 5V4". 8.49 

MD2-DM DS/DD 5V4^'. .9.49 

MF1-DDM SS/DD .......12.49 

MF2-DDM DS/DD 3W’ .18,49 

M06000 DC-600 Tape....... .23.99 

Sony 

MD1D SS/DD 5V2".6.99 

MD2D DS/DD .7.99 

MFD-1DD SS/DD 3Vz"__ .11.99 

MFD-2DD DS/DD 3V2^\ .16.99 


PRINTERS 


Atari 

XDM-121 Letter Quality XL-XE 209.00 
XM-M801 XL-XE Dot Matrix ... 199.00 

XM-M804 ST Dot Matrix.199.00 

Brother 

M-1509 180cp5 132col.369.00 

HR-20 22cps Daisywheel.379,00 

Citizen 

120D 120cps Dot Matrix.159.00 

Premjer-35 35cps Daisywheel . 549.00 

Epson 

FX-850 240cps, 80 col.Call 

FX-1050 264cps, 132 col _Call 

LQ-500 180 cps, 24-wire.Call 

LCFB50 330 Cps, 80 col.Call 

LQ-1050 330 cps, 24'Wire.Call 

FX-S50, FX-1050.New 

Hewlett-Packard 

2225A Thinkjet.369.00 

NEC 

P2200 Pinwriter 24-wire.379.00 

P5200 266 cps, 24-wire.599.00 

P5300 265 cps, 132 col.789.00 

Okidata 

Okimate 20 color printer.129.00 

ML-182 180 cps. 60 col.249.00 

ML-320 300 cps, 80 col.379.00 

ML-390 24 wire, 270 Cps.519.00 



Epson LX-800 
150 CPS 
Dot Matrix 

Panasonic 

KX-P1080i 144 cps, 80 col.. 
KX-P1091i 194 cps, 80 col.. 
KX-P1092i 240 cps, 80 col. . 
KX-P1595 200 cps, 132 col. 
Star Mlcronlcs 
NX-1000 140 cps, 80 col .. 
NX-1000C C64/128 Interface 

NX-15 120 Cps, 132 col_ 

Toshiba 

P321-SL 216 cps, 24-wire .. 
P351-SX 300 cps, 24-wire .. 


$189 


.169.00 
.199.00 
.339.00 
. 479,00 

.179.00 

.179,00 

.329,00 


.479.00 

.999.00 


In the U.S.A. and in Canada 


Call toll-free: 1-800-233-8950 

Outside the U.S.A. call 717-327-9575, Fax 717-327-1217 
Educational, Governmental and Corporate Organi 2 :ations call toll-free 1-800-221-4283 
CMO, 101 Reighard Ave., Dept. A1, Williamsport, PA 17701 


MiCFlOCOMPUTER 
mtAHKETJNG COUNCIL 

(fr Orel floaoMCjir' ^ 


OVER 350.000 SATISFIED CUSTOMERS • ALL MAJOR CREDIT CARDS ACCEPTED * CFfEDiT CARDS ARE NOT CHARGED UNTIL WE SHIP 


POLICY: Add 3% (minimum $7.00^ shipping and handfing. Larger shipments may require additional charges. Personal and company checks require 3 weeks 
to clear. For taster delivery, use your credit card or send cashier's check or bank money order. Credit cards are not charged until we ship. Pennsylvania and 
Maryland residents add appropriate sates tax. All prices are U.S.A. prices and are subject to changen and all items are subject to availability. Defective software 
wifi be replaced with the same item only. Hardware will be replaced or repaired at our discretion within the terms and limits of the manufacturer's warranty. 
We canrKit guarantee compatibility. Ail sales are final and returned shipments are subject to a restocking fee. We are not responsible tor typographic or photographic 
errors, 
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Circuit Cellar's Steve Ciarcia answers your questions on microcomputing 


An EPROM Emulator 
Dear Steve, 

I am writing for two reasons* 

First, I have an EPROM board with its 
own operating system, but the **burn- 
test-dcbug-bum” cycle is a chore, and 
Tm losing EPROMs in the process. Stu¬ 
art R. Ball’s emulator {‘'Build the 
Emulo-8/’ April 1986) is almost the 
ideal solution; it emulates EPROMs from 
2716 up to 2764, but my needs are for 
27128s to 27512s. 

Since Mr. BalTs article was published 
more than 2 years ago, Vm not sure that 
he is at the same address, so Pm writing 
to you. Could you tell me how you would 
modify his design to emulate a wider 
range of EPROMs, particularly the 
27512? Or you could design one of your 
own from scratch* This project would be 
usable by any computer with a serial 
port, so BYTE readers would surely wel¬ 
come it. I would like to see the emulator 
do the following: 

• Emulate the full range of EPROMs 
currently on the market. 

• Provide a maximum of 64K bytes of 
RAM for socketed chips (e.g,, eight 
6264s)* You shouldn't have to install the 
entire 64K bytes of memory. Regardless 
of what amount of memory you install, it 
would be mapped in a single, contiguous 
block. You would install the correct 
number of 6264s (eight, four, or two), 
depending on whether a 27512, 27256, 
or 27128 was being emulated. 

• Direct output to a specific 6264 RAM 
chip. A user-written assembly language 
program on the host computer would 
prompt for the number of 8K-byte blocks 
to be transferred* From the default start 
address, the program would transfer a 
block of data over the serial port* At the 
end of each block transfer, the emulator 
would switch to the next chip and down¬ 
load the next block until the designated 
number of blocks had been transferred* I 
foresee that, when debugging a ROMable 
development project, I could change a 
specific byte in a selected chip. In this 
way, I could download, test, return to the 
host, correct the error, and download 


however many bytes were required to fix 
the bug. 

Undoubtedly, a BASIC version of the 
program would come from the Circuit 
Cellar. You could challenge BYTE read¬ 
ers to convert it to write their own in as¬ 
sembly language for the microcomputer 
of their choice* BYTE could publish the 
best of the lot, and the authors would 
place them in the public domain* 

Regarding my second question: Often, 


IN ASK BYTE, Steve Ciarcia, a con^mter con¬ 
sultant and electronics engineer, answers 
questions on any area of microcotnpuHng and 
his Circuit Cellar projects. The most repre¬ 
sentative questions will he answered and pub¬ 
lished. Send your inquiry to 

Ask BYTE 

One Phoenix Mill Lane 

Peterborough, NH 03458 

Due to the high volume of inquiries, we 
cannot guarantee a personal reply. All letters 
and photographs become the property of 
Steve Ciarcia and cannot be returned. 

The Ask BYTE staff includes manager 
Harv Weiner and researchers Eric Albert, 
Tom Cantrell, Bill Curlew, Ken Davidson, 
Jeannette Dojan, Jon Elson, Frank Kuech- 
mann, Tim McDonough, Edward Nisley, Dick 
Sawyer, Robert Stek, and Mark Voarhees. 


I have read in the pages of BYTE and 
other computer periodicals that most 
knowledgeable engineers agree that the 
MC68000 processor family is superior to 
the iAPX* Though the 68000*s sujMrior- 
ity is arguable, no one denies that its lin¬ 
ear memory addressing is easier to pro¬ 
gram than the 80x86’s segmented 
memory. 

Your Circuit Cellar designs usually 
use the latest chips, but I have yet to see 
one designed around a member of the 
MC68000 family* In recent years, you 
have given us ZAP (Z80), the SB 180 
{HD64180 running Z-System), MPX-16 
(8088 running CP/M-86 and MS-DOS), 
and the CCAT (POACH 80286 running 
MS-DOS)* If there is a bias in favor of the 
Intel chips, please tell us why* If not, it 


should be a challenge for you to design a 
68000-based computer. 

Basil Johnson 
Nepean, Ontario, Canada 

Stuart R. BalVs design can be readily 
modified to accommodate larger 
EPROMs, To emulate a 27512, you need 
16 address lines; the published design 
has 12 driven by IC2, a 4040 12-bit 
binary counter, and a 13th driven by half 
of 1C9, a D flip-flop clocked by the last 
stage of IC2, The simplest way to get the 
16 address lines is to replace IC2 and half 
of IC9 with two 74LS393 (or similar— 
e.g., 74HC393, 74HCT393) dual binary 
counters. These counters are cascaded in 
such a fashion that the high-order output 
of one counter drives the input ofthe next- 
higher counter. The 16 outputs of these 
counters become address lines, which 
can be buffered in the same way as the 
ones shown in Mr. BaiPs design. You 
should add another 741S244 package to 
the design in order to handle the extra 
lines. You could use multiplexers such as 
74LS137s in place of the 74LS244 pack¬ 
ages to allow control of RAM addresses 
from two sources. 

For the additional RAM, the simplest 
route would be to use two 43256 32K- 
byte by B~bit chips. The A15 line low en¬ 
ables one RAM, and A15 high encMes the 
other (youJl need an mv^rrer here). 
Given the relatively low cost of 43256s 
from sources such as Jameco and JDR 
(about $12), this approach makes consid¬ 
erable economic sense. A somewhat more 
conyilex approach, closer to your de¬ 
scription, would use a 74LS138 decoder 
with select inputs that are driven by 
AI3-A15, The eight outputs of the 138 
each enable a 6264 or similar 8K-byte by 
8-bit RAM chip. 

A reasonable way to add address selec¬ 
tion to this design would be to replace the 
two 741S393 counters with four 74LS161 
presettable counters, with A-F readout 
thumbwheel switches to select the count, 
and a debounced push button activating 
the LOAD inputs ^the counters to set the 
value selected onto the address lines. 

continued 
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1 - 800 - 537-5324 
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Let Your Instruments 
Do The Talking.™ 



Talk to your instruments with 
DADISP-488. Use over 150 func¬ 
tions to display and analyze your 
waveforms, as easy as typing a 
nama Run extern^ data acquisition 
software, or your oum analysis 
programs. Create new functions 
with DADiSP Macros. 



the First Spreadsheet 
designed exclusively for 
Scientists and Engineers. 

(617) 577-1133 

Ask about DADiSP for IBM-PC/XT/AT. 
DEC MicroVAX, HP9000, Masscomp 
5000, and Sun Workstations. For further 
information write DSP Development 
Corporation, One Kendall Square, 
Cambridge, MA 02139, (617) 577-1133 

Mention this magazine and receive an 
Evaluation Disk FREE. A $20 value. 

DSP 

Development 
Corporal ion 


ASK BYTE 


With these simple modifications, you 
can extend Ball *s design to the size you 
require and incorporate the features you 
want 

On to your second question. The Intel 
versus Motorola debate has been an end¬ 
less one. In general, progmmmers seem 
to prefer the orthogonal architecture of 
the 68000 series, although there are 
many less vowl programmers who like 
the 80x86 series best The content of the 
debate is frequently misleading; for ex¬ 
ample, the 6BOOO *s virtue of linear mem¬ 
ory is eliminated when you use the 68451 
or 68851 memory management units, 
since they segment or page memory. The 
net effect is like Intel, with extra hard¬ 
ware to get II Thus, the 68000 series 
doesn always have linear memory. 

While I might, with unlimited re¬ 
sources, be tempted to develop a 68000- 
series design, there are a nwnber of rea¬ 
sons for not doing so in the real world. 
Engineers like myself tend to be more in¬ 
terested in hardware than software, and 
the 68000 requires more attention to soft¬ 
ware. To cover development costs, I 
would need to think in terms of commer¬ 
cial products. Products require support, 
and that means a knowledgetd^le staff 
All these expenses would need to be 
covered by sales, and Motorola isn Y 
doing all that well against Intel in the vol¬ 
ume industrial markets that spell the dif¬ 
ference between success and bardcruptcy. 

Additional reasons for going with Intel 
for designs like the CCAT include the rel¬ 
atively low cost of designing for MS-DOS 
as opposed to, far example, OS-9. My 
staff is already experienced and familiar 
with the chips we work with; / have ac¬ 
cess to less expertise in the 68000 arena, 
and developing that expertise would re¬ 
quire resources best e;q?ended in other di¬ 
rections at the present time. The market 
outlook for a 68000 design is rather 
limited, and too many people fighting 
over too small a pie makes us all starve. 
With all this said, however, there is an 
ongoing project based on the 68000 in 
Circuit Cellar INK. 

For two ways to convert 68000 designs 
to use 68020s, see the June 20,1985, and 
January 9,1986, issues ofEDN. —Steve 

Too Many Files 
Dear Steve, 

I*ve been trying for months to find an 
explanation for a Too Many Files Open 
message from the operating system while 
it"s running a COM file from a Turbo 
Pascal source code. 

The boot disk has a CONFIG.SYS 
with the lines FILES =30 and BUF¬ 
FERS =30. The DOS manual doesn’t 


say anything about how to fix this error, 
and for this particular application I need 
more than 15 files opened simultane¬ 
ously (15 is the maximum number of 
files I get before the message appears). 

Is there some way to fix this error? 

Santiago Lopez 
Tampico, Mexico 

Your Too Many Files Open problem is 
due to the limit DOS places on the num¬ 
ber of file handles that can be open at one 
time. This limit is either the default 8 if 
you don Y specify a different number in 
your CONFIG.SYS file, the number you 
specify, or 20—whichever is smaller. In 
other words, you cannot have more than 
15 files open at one time in any version 
earlier than DOS 3.3, no matter what you 
put into the CONFIG. SYSfde. 

Now, why only 15? Well, DOS takes 
the first five for tlu DOS devices stdln 
Oceyboardf stdout {screen}, stdprn, 
stderr, and aux or comL This leaves 15 
handles far you. 

It is possible to open more files using 
DOS versions earlier than 3.3 by building 
your own file control blocks. See the IBM 
DOS technical reference manual far de¬ 
tails on this method of opening files. This 
is complicated using Turbo Pascal, but / 
believe it is possible. 

If you can run DOS 3.3, you can in- 
crease the number of allowable hcmdles 
for your program by using DOS function 
67H {set handle count). Youll still have 
to set the FILES— statement in CON¬ 
FIG.SYS to allow the larger number of 
handies. Again, see the IBM DOS 3.3 
technical reference manual far detmls. 

The more common method of getting 
around this problem is to open files when 
needed and close them when they 're not 
in use. Remember that when opening a 
file to write to it, you will need to open the 
file in append mode to prevent losing all 
previously written data.—Sievt 

The Myslerlous Yanlshiiig Graphics 
Dear Steve, 

1 am a Spanish computer enthusiast. 1 
have an old Commodore-64 and a Sin¬ 
clair Spectrum. I think I understand 
these machines well, so I decided to ac¬ 
quire an IBM PC compatible, and I 
bought Commodore’s PC lO-II. Then 
some friends sent me some programs, 
two of which were Summer Games and 
Winter Games. 

That’s when the problem started: 1 
have to reset my PC to run the games, be¬ 
cause the program starts at sector 0. In 
other PC compatibles, the games work 
right, but when I tried to run them on my 

canstnued 
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TALLGRASS 
BACKS YOU 
ALlTHEVynY. 


We’ve got a whole new femily 
of tape backup systems. 

whether you've got an IBM, a compat¬ 
ible, or a Macintosh, you can count on 
Thllgrass. We back you with ail the 
storage capacity you could ask for, plus 
all the features, ^ the support, ancf all 
the speed you'll ever need. And we 
make it ea^ to protect your valuable 
data. Since all operations are automatic 


and unattended, you can just set it, 
and forget it. 

Best of all, we stand behind 
our products with the industry’s 
only 3-year warranty. 

But there's orte other reason wly so 
mary more people are asking for 
ThilgrBSS It’s because the compeddon is 
aslong so much more for their products. 


Let Thllgrass start backing you up. 

Call 1-800-TAL-GRAS. Or write lo: 
Thiigrass Technologies. Inc. 
inOO Wfcst 82nd St. 

Overland Paik, KS 66214 

■ TALLGRASS 

TECHNOLCX3IES 

When it's worth soving, it's worth ToIIgrass 
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ASK BYTE 


Never buy another ribbon! 


over 100,000 sold 




with Macinker 






$68.50 


tmagewriter or Epson Macinker 


$42.00 


New 



Band Printer Macinker 


$299.00 


Universal Cartridge Macinker 

Eliminate expensive ribbon repiacement 
with the famous Macinker. The Universal 
Cartridge Macinker ($68.50) wili re-ink 
most cartridges with the appropriate 
adaptor. The Universal Spooi Macinker 
will re-ink ali spoois. Operation is very 
simpie & automatic. Our extra dark, iubri- 
cated ink yieids better than new printout 
quaiity and its cooiing effect extends 
print-head iife. New ink dispenser en¬ 
sures precise ink metering. Average num¬ 
ber of re-inkings/cartridge is 60-100 at an 
average cost of 5cents/re-inking. We ai- 
so have dedicated Macinkers for speciai 
cartridges, Aii Macinkers, with appropriate Muiticoior Adaptor can re-ink muiticotor 
cartridges (2 or 4 colors). Or use your Macinker to re-ink in 10 different colors: 
red, green, blue, yellow, purple, brown, orange, gold and silver. Our Customers 
range from individuals to Fortune 500 Corporations. In 1982 we pioneered re-ink- 
ing technology and are dedicated to its development. We have a complete range 
of accessories, heat-transfer re-inking adaptors, special inks and cartridges. 

Universal Cartridge Macinker.68.50 

Multicolor Adaptor (specify printer).40.00 

Imagewriter I/ll Macinker mod 234 IM.42.00 

Epson Macinker mod 271EP.. 42.00 

Universal Spool Macinker.. 68.50 

Heat Transfer Adaptor.40.00 

Extra Ink bottle.3.00 pint.18.50 

All Macinkers delivered with bottle of ink, ink 
meter, reservoir, reservoir cover. 

Black, uninked, colored, special cartridges 
available. Best ribbon quality at lowest costs. 


Call for free catalog 


Special Offer 

Just say, '1 saw ft in and get a 
ftiee mousepad with any orcter >$60.00, 
Of Ifse key-beeper & flashlight combi¬ 
nation fof ortiers >$100,00. 

Buy the Universal Car^dge & the Link 
versa! Spool at the same time and get 
the second unit for $50.00 


Multiuser Printer Buffers 


Let us configure the most economic & efficient buffer set-up when using two print¬ 
ers with one computer or two computers and two printers. We have the most com¬ 
plete range of buffers, converters, switches, cables & custom cables. Award win¬ 
ning Proteus switches manually or by software between 2 printers. Memory is au¬ 
tomatically partitioned & both printers can print simultaneously. 

UG-411,1 comp. /1 primer 64k.160.00 

256k.230.00 

UG-402 2 comp. / 2 printers 64k...199.00 

256k.240.00 

PROTEUS, 1 comp. / 2 printers 64k.199.00 

256k.240.00 UQ-402 

UG-403 4 comp. / 2 printers 256k.275.00 

UG-408 4 comp./4 printers 512k.375.00 

UG-412 Serial buffer card 1 MEG.500.00 

CBL-715 Univ. ser-par-ser converter.159.00 

CBL-705 Ser-par converter .99.00 

Autoscanning switches (4 to 1) .169.00 Proteus 

Satisfaction or 30 day refund on all products - Immediate shipment - Major credit cards 

Computer Friends, Inc. Order Toll Free 1-800-547-3303 

14250 NW Science Pailt Dr. in Oregon (503)626-2291 

Portland OR 97229 fax (503)643-5679 telex 4949559 CF 



Commodore, I couldn’t see any graph¬ 
ics, because I must run VSET before 
working in graphics mode (when you re¬ 
set the PC 10-11, it sets itself up in text 
mode). 

What can I do to set the advanced 
graphics adapter to remain in emulation 
text mode? There should be a way to do 
it, perhaps by changing the reset routine. 

I have a second question. I would like 
to send tones down a wire—the telephone 
line, for example—and Td like to choose 
those tones from those shown in table 1. 
The tones work in the U.S. systems, and 
I believe they work here in Spain as well. 
They must be within 30 Hz of the fre¬ 
quencies Tve shown and should have dis¬ 
tortion of less than 1 percent. What 
equipment should I use? 

Jordi Roca Mas 
Tarragona, Spain 


Table 1: List of requested 
frequencies. 

Tone 

Number frequency 

1 

2600 Hz 

2 

1740&19e0 Hz 

3 

1B60&1980HZ 

4 

1380 & 1500 Hz 

5 

1380 & 1620 Hz 

6 

1500 & 1620 Hz 

7 

1380 & 1740 Hz 

8 

1500&1740HZ 

9 

1620&1740HZ 

10 

1380 & 1860 Hz 

11 

1500&1860HZ 

12 

1620&1860HZ 

13 

1740&1860 Hz 


There are often variations in the way 
similar computers function, and DOS is 
often "'customiz 0 d** by manufacturers; 
these differences and changes can create 
problems. There is no certainty, but you 
can probably solve your problems with 
the Commodore graphics ^apter display 
modes by using the MS-DOS mode com¬ 
mand. You can issue the appropriate 
commands from the keyboard or in a 
batch file (see table 2). Check the MS- 
DOS manuals for mare information. 

You can find information on DTMF 
tone encoding/decoding in the December 
I9S1 Circuit Cellar, which can also be 
found in volume 11 of the reprints under 
the same title published by BYTE books. 
National Semiconductor's 1982 Linear 
Data book contains specifications and 

contmued 
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^ « PC C’lo 




Tf you're looking tor a complete money management/ 
accounting program that offers outstanding value, we 
invite you to examine the etndence on Monf^ Coun'ts, ' 
H's tfie dear choice for heme and busmess, 

!doi>ti:YCouiiT$ is CPA designed^ easy to use, menu-driven 
with on-line help and requires no accounting experi¬ 
ence. You^li appreciate the ease with which Monfv- 
CduNTS 51k . , * 

■ Manages your cash, checking, savings, & credit cards 

■ Prepares your budget 

■ Balances your checkbook 

H Prints 5 types of financial statements (including net 
worth) 

» Prints 6 types of inquiry reports 

■ Prints any type of pin-feed check & updates your 
records automaticaily 

■ Prints general ledger & accountant's trial balance 

m Handles up to 999 accounts & 100,000 transactions a 
year with its fast financial data base 

■ Estimates your 1988 personal income tax 

■ Analyzes financing options &: savings prograrris — 
computes interest rates & loan payments “ prints 
amortization and accimuilation schedules 

■ Manages mail lists — zip and alpha sorts — prints 
labels and index cards 

« Displays and prints three-dimensional graphics 
works with monochrome or color monitors 
« Pmvides password protection, fiscal year support, 
pop-up notepad, and much more! 




375 Collins Koad NJ.E. 
Cedar Rapids, Iowa 52402 


r'/iV'/rf 


Hard to believe the iow price? Don't worry! There's no 
catch. MoiveyGounts has a proven track record, has 
been on the market over four years, and is continuously 
receiving rave reviews, if yotf Va flOf 100% satisfied^ fCiuw 
MoNEYCQUiiTs within BO days for a full refund (excluding 
shipping)* Over 50,000 users have decided in favor of 
MoneyCounts! Order today and judge for yourself! 


Fo r Same Bay Sh ipping 

VISA, MASTERCARD & C.O.D. ORDERS CALL 


1 - 800 - 223-6925 


(In Canada, call 319/395-7300) 
Weekdays 8:30 a,m. to 9:00 p.m. CST 
Saturdays 9:00 a*m* to 5:00 p.m. . 

Or send check or money order 
payable to Parsons Technology. 



MoneyCounts’ 




Dept. B 
375 Collins Road NE 
Cedar Rapids, Iowa 52402 


Version 5.0 
$29 + $5 shipping 


NOT COPY PROTECTED 
INCLUDES PRINTED MANUAL 


NAME. 


ADDRESS _ 


CITY. 


STATE/ZIF. 


_PHONE. 


CHECK □ MONEY ORDER D \T5A □ MASTERCARD □ 
CARD # ___—-EXP DATE- 


MonevCoumts 5.0 requires an IBM or comparible computer^ 256K 
or more RAM, DOB 2.0 or higher, 2 disk drives (or a hard disk). 
Add $5 shipping^h and ling — $10 outside North America. Iowa resi¬ 
dents, please add 4% sales tax. 


U_- 
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• 286/55 

COMPUTE 12MHz '286 
WITH 32MB HARD DRIVE 

ONLY $1295.00 

■ 80286 CPU, 6/12 MHz Dual ^ed, Keyboard Selectable. 

■ Zero-Wait State RAM, 512K expandable to 4MB on the 
motherboard (16MB %stem Total). 

■ 32MB Hard Drive, 1.2MB Floppy Drive. 

■ Ultra hi^ speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

■ Hi^ Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel. 

■ Serial and Parallel Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 6*16 and 2-8 bit expansion slots. 

■ 80287 support, up to 12 MHz. 

■ Space Saver Case with Security Lock, LED indicators. 


nMNz. 16111Hz and ZOlHHz 
'286 HiWD DMVE SYSIEMS 

As hi^ as 20MHz! Dazzling performance is yours with 
one of these high performance full size ZEOS ’286 Systems. 

Each comes complete with our standard features includ¬ 
ing drives, monitor, hi^ speed controller, etc. Our full 
size case features room for up to 5 half-h^ drives, two of 
which are internal. Incredible values. 

■ 286/12 —Complete 12 MHz ^stem with 512K of 2^ro- 
Wait RAM, Hi^ Speed 32MB Hard Drive and all the 
standard ZEOS goodies. ONLY $1395.00 

■ 286/16— Complete 16MHz system with 1MB RAM on 
board and High Speed 32MB Hard Drive. Faster than a 
’386 16MHz when running 16-bit software! 

ONLY $1895.00 

■ 286/20— At 20MHz, it’s the fastest. Complete with our 
32 MB, High Speed Hard Drive and 1MB RAM. This is 
what Dazzlii^ Speed is all about. ONLY $2095.00 



• 286 /n 


DAZZLING PERFORMANCE. 
INCREDIBLE PRICES. 

Can you believe it? Ife, 
you can! 

WeVe proven it to thou¬ 
sands and we would like to 
prove it to you. ZEOS® sys¬ 
tems are sold complete, ready 
to plug in and fly right out 
of the box. And the quality 


and prices are incredible. 

How is it possible? 
Because your ZEOS com¬ 
puter comes to you factory 
direct, fully assembled, 
bumed-in and tested in our 
own laboratories. Every 
system is built to order. 
Custom built actually, right 
to your own specifications. 


And our quality and per¬ 
formance are second to none. 

We don’t just say it. We 
guarantee it. That’s why 
your new ZEOS system 
comes with a Full One Year 
Limited Warranty and our 
30 day Full Refund Satis¬ 
faction Guarantee. 

So pick out your dream 


46 BYTE* DECEMBER 1988 


All prices and spedbeations are subject tn change Hithput notice. Plea.se call for current details. (^1 for complete warranty details. 
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C0MP1E1EI6IIUIZ *386 DESKTOP 
Wmi 32IHB HARD DRIVE. 

ONIY $2495.00 

(20IIIHIZ odd $500) 

■ Genuine 32-bit Intel 80386,16 or 20MHz parts. 

■ JMBof RAM Expandable to 16MR 

■ 32MB, High Speed Hard Drive, 1.2MB floppy drive. 

■ Ultra Aijgh speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate! 

■ Hi^ Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ 101 Key ZEOS Ihctile Click keyboard. 

■ Serial and Parallel/Printer Ports. 

■ ClockA^alendar with Battery Backup. 

■ 2-32,4-16 and 2-8 bit slots. 

■ 80287 and 80387 support. 


COMPtEIE '386 VERIKAL SYSIEM. 

64IIIIB DRIVEI 

ONIY $2995.00 

(20IIHIZ add $500) 

Acknowledged worldwide as the hipest performance 
value anywhere. Same great standa^ ZEOS features found 
on our other complete ^sterns plus: 

■ 64KB Zero-Wait CACHE using 64K of SRAM. 

■ 1MB of 32-bit RAM system expandable up to 16MR 

■ 65MB High Speed Seagate Hard Drive. 

■80287 and 80387 optional. 

■ Heavy Duty Vertical Case. 


Call abouf our new ISMMr systems. Now Shipping! 



'336/V 


machine and order it now 
with confidence. Dazzling 
performance and incredible 
prices await you. Guaran¬ 
teed. Order now by calling 
800423-5891. 

Other ZEOS Options 
Include: 

■ Basic Configurations: 

Call for prices on systems 


without drives, etc. 

■ EGA A^GA Upgrades. 

14" EGA color monitor 
with EGA card, add $495. 
14" VGA system, add 
only $695 

■ High Capacity Drives. 

Many other drives and op¬ 
tions are available. Call 'foil 
Free for details, 800-423-5891 


ORDER NOW foil FREE 
800 - 423-5891 



MX Orders mat 612633-23J0 
In Mimiesoia Colt 612-6334591 
5305th Am NWSLIhul MN 55112 
Q>mdq}^ attd urnk&ids. 

Mas^rCanl, VISA ami CQII 
Se habla Esparkil 


mm iJitifrtiatlniial, Ltd, mSth Avenue, NW, St. Paul, MN H ZPtlS lit t jHihlicly onmpany: MPLR/^ PAUL [.-real OTC, Circk 31(1 OR Reader Service Card 
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If it's all out warfare 
in today's software 
marketplace, you'd better 
have the best weapons. 


Phar Lap 386 
development tools. 
The best weapons. 


Phar Lap 80386 development tools let you take full advantage of 386 protected 
mode architecture. You can break the 640K limit in the language of your choice; 
C, Fortran, Pascal, or Assemble r. 

For fast compact code, use 3861 ASM, our fulhfealured 80386 assembler that's 
upwardly compatible with the MASM* 8086 assembler. Existing DOS and main¬ 
frame applications written in a high level language are easily ported by recom¬ 
piling. And 386ILINK,our 32-bit native mode linker,puts it all together. 

Debugging is made easy loo. With our 386 symbolic debugger you can debug 
applications written in assembler or any high level language. Best of all, with 
Phar Lap's 3861 DOS-Extender* you can run your native mode program on any 
386-based PC running MS-DOS*. And you have full access to DOS system serv¬ 
ices through 1NT2L 


NO COMPATBHJTY PflOBLBHS 

Phar Lap's tools are compatible 
with the industry's leading sys¬ 
tems: DESKPRO 386*, IBM Model 
80* accelerator boards such as 
Intel's Inboard* 386 and 386 
clones. Not only will your new 
applications be compatible 
With the leading systems, they'll 
run alongside all other DOS 
applications. 


NO ROYALTY PAYMBHT8 

Once your 386 application is 
complete, all you pay is a low 
one-time fee to license 3861 DOS- 
Extender for redistribution. This 
allows you to embed 3861 DOS- 
Extender in your application so 
your customers can run it on any 
386-based PC. Just one payment 
and you unlock the entire DOS 
market. We don't believe in a 
software lax on every sale. 


Don't wait for OS/3, get a jump on the competition today. 
Choose your weapons now. 



(817)661-1510 

PHAR LAP SOFTWARE, INC. 

60 Aberdeen Avenue, Cambridge, MA 02138 
' THE 80386 SOFTWARE EXreRTS ' 


$495 

$895 

$895 

$595 

$195 


3861ASM/LINK —Package 
includes 386 assembler, linker, 

MINIBUG debugger and 3861 DOS-Extender 
Meta Ware 80386 High C* compiler 
MetaWare 80386 Professional 
Pascal* compiler 
Micro Way NDP FoJlran-386* 
compiler 

3861 DEBUG symbolic debugger 


Pftai Up acKi IXI^-Ejctenfler are Uadernarlts o( llw Lap SuAwate. [tic. M.5-D05 and MA5M die legtillered Irilileiiutlts iil MicjuMlIt C«p. 
DESKPRO 386 a Irackmarit of Compaq Corp Inijnard 386 a Irademath uf tnfel Ctirp. NtJI" t-'EHliaii ^ is a tnulemarlt ol MirtEiVMay, Inc, 
High C and PnifessHinal Pascal are tradetnani of McfdWate Incofpuraled IBM Mudd 80 is A Erademark ul IBM Carp, 


Table 2; Mode command syntax. 

Command 

Description 

MODE COSO 

Sets hf-res graphics, 
color enabled 

MODE CO40 

Sets lo-res graphics, 
color enabled 

MODE BW60 

Sets hi-res. color 
disabled 

MODE BW40 

Sets lo-res. color 
disabled 


applications information for several per- 
tinem ICs. 

Formformation relating specifically to 
the Spanish phone system 1 1 *d suggest vis¬ 
iting a technical or university library and 
researching the appropriate CC/7T com¬ 
munications standards, — Steve 

Gotia Get That RAM 
Dear Steve, 

Many of us are looking at buying 
RAM chips on the open market to fill in 
a variety of boards and projects that come 
with that little '‘OK installed” note. 
However, there is often a question of 
speed to consider. 

Could you give me some idea of the 
upper limits of the clock speeds that can 
safely be run with the 150-nanosecond, 
120“ns, and lOO-ns RAM chips? Td also 
appreciate general notes about any “got- 
chas" that might be hiding in the bushes 
for us novices, and any ideas about the 
future of RAM chip speeds. 

I noticed that some of the 20-MHz 
80386 machines (like the new AST) say 
they have 13 megabytes of RAM that use 
one wait state and 64K bytes of cache 
memory that has no wait states. How fast 
does cache RAM have to be, or are there 
other considerations besides RAM 
speed? 

Jeffrey Kutz 
Los Angeles, CA 

The maximum access time for 2164A 
memory chips running with an 8086 pro¬ 
cessor at zero wait states is given in the 
Intel memory components handbook as 
shown in table 3. The 12-MHz point is 
extrapolated from the Intel data. The 
handbook also shows a sample design 
using I50-ns chips with an 8086 at 10 
MHz. 

These times are probably optimized, in 
that there are likely to be some timing de¬ 
lays due to hardware design that are not 
accounted for in the Intel calculations. 

cominued 
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. Compaq introduces 
a revolutionary 
new personal computer. 

With new display technology 
Breakthrough grapmcs technology 
Advanced storage technology 
New expansion technology 


New 












Introducing the new 
COMB\Q SLT/286 Ifersonal Computer. 
The first PC that puts true 
desktop performance in yoiur lap. 








function PC this small, 
for compromise. 


80C286 microprocessor that 
drives software 20% faster than 
most 10-MHz 80286-based PC's. 

You get the capability to run 
the world's largest library of 
software with MS-DOS! Plus 
Microsoft’ Operating System/2. 

Flexibility is 

1 « built in. You can 

choose a high-speed 
' • 40- or 20-MB fixed 

^ disk drive to comple¬ 

ment the standard 
31 / 2 " 1.44-MB disk¬ 
ette drive. Plus you can 
easily expand the 640K of standard 
memory to 3.6 megabytes internally. 

You'll find our keyboard is just 
your type. It has full-size keys, spaced 
just like the keys on a desktop PC. The 
keyboard is removable, so it adjusts to the way 
you work. You get all 12 function keys and an em¬ 
bedded numeric keypad. Or if numbers are your 
life, add a separate numeric keypad as an option. 

Other creature comforts are also on board. 
Like an optional internal 2400-baud modem. 
Room for two internal storage devices. Ports for a 
printer, external VGA monitor and other periph- 


Internal 2400’baud 
modem optional 



Its footprint is small enough 
to fit on an airline tray table, 
with room to spare. 


erals. You can even add a 12-MHz 
80C287 coprocessor as an option 
to speed number crunching. 

At this point you may be 
thinking that the COMPAQ 
SLT/286 does everything a 
desktop can do. You're right. In 
fact you can even do more at the 
office with its optional Desktop 
Expansion Base. 

Unlike competitive ex¬ 
pansion units, ours wasn't an 
afterthought. Its integrated design 
gives you two industry-standard 
expansion slots along with duplicate 
interfaces for your pe¬ 
ripherals. The expansion 
unit even recharges the 
battery for you. 

Best of all, the 
COMPAQ SLT/286 just snaps right 
into the Desktop Expansion Base. 

No cord. No wires. No hassle. 

With all these innovative fea¬ 
tures, you can see that the new COMPAQ 
SLT/286 leaves absolutely no room for compro¬ 
mise. It's simply high-performance personal 
computing in its most concentrated form. 


Battery 
included for 
over three 
hours of 
power. 


comnui 

















When you build a fuU- 

there's no room 


Before now, choosing a laptop PC 
meant choosing what you could live 
without. A manageable size. Bat¬ 
tery. Power. Speed. Screen quahty. 

Full-size keys. 

We've changed that, with 
the new COMPAQ SLT/286. It's 
the first laptop from the company 
that set the standard in portable 
computing. And the first laptop 
to give you everything you 
want. Without compromise. 

Creating a new high- 
performance PC this small was 
no small feat. It took a series of 
engineering breakthroughs to 
build a smaller laptop that de¬ 
livers the performance of a 
desktop—on battery power. 

From its compact size to its high- 
performance components, you'll see that your 
needs shaped our thinking. 

First of all, we knew 
you wanted to wield a lot 
of power, without throw¬ 
ing aroimd a lot of weight. 
The new COMPAQ SLT/286 weighs in at just 
14 lb., with a space-saving footprint. That means 



The COMPAQ SLT/286 snaps into an optional 
Desktop Expansion Base for office use. 

K ( t t t 



A removable keyboard offers your fingers fullsize keys, 
with standard spacing. 
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Vrhe first laptop from the company 
pf .set the standard for portable PCs. 


it fits on an airline tray table with 
plenty of room to spare. 

When you're on the road, we 
won't leave you stranded, either. 
The COMPAQ SLT/286 uses inno¬ 
vative new battery technology 
that gives you over three hours of 
power. The battery is small, so 
carrying a spare is no problem. 
Replacement and recharging 
are fast and easy. 

But what's amazing about 
the battery is everything that 
runs on it. Every component is 
optimized to save battery hfe. 
So you can work longer. 

The COMPAQ SLT/286 
has VGA graphics with 
640x480 resolution with eight 
shades of gray. New backlit screen technology 
produces text and graphics with 
higher contrast on a 10" di¬ 
agonal screen. So things 
are easy to read. ^ ‘ ' 

Now let's take 
an inside look. The ru 

COMPAQ SLT/286 is A small wonder. Compared to other 
11 tnmcTT laptops, the COMPAQ SLT/286 gives 

powered by S. 12-MHz you more PC in less space. 




It simply works better. 



























‘ We have the world's best handle 
on portable computing. 



L 


ftVJ 


In 1982,Compaq introdaeed 
the world to the power of por¬ 
table personal computing with 
the COMPAQ Portable. 

Since then we've consist¬ 
ently delivered new levels of 
performance in consistently 
smaller packages. 

Tbday we offer the world's 
highest-performing portable personal 
computers. COMPAQ products consistently earn 
the industry's highest ratings for quality and user 


satisfaction. And that's an 
achievement that stands 
unchallenged. 

You'll find that we've 
built these same uncompro¬ 
mising standards into the 
new COMPAQ SLT/286. 

To get a handle on more informa¬ 
tion, including a free brochure and the location of 
your nearest Authorized COMPAQ Computer 
Dealer, call 1-800-231-0900. Ask for Operator 71. 
In Canada, 1-800-263-5868, Operator 71. 


COMPAQ* ii H trademark or Comp^ Computer Corporation. MicrowoftT MS’^and MS-DOS" arc tmdtimarks of Mkrofloft Corporal ion. MS* ma product of MicfOKtft Gorporation. 
Product names menrioned herein may ne IredeittarkG andfur registered trademarks of their respective eompanles- ’'Registered FhlenUnd TVademtirk Office. ©1988 Compaq 
Computer CorpirratUm. All right# reserved. Use of cleqtTeriic equipment tm board commerdal aircraft isat the discretion of each airline. 


It amply works better. 


comvm 
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Table 3: Maximum memory 
access times with associated CPU 
clock speeds. 

Clock speed 
(MHz) 

Access time 
(ns) 

5 

313 

8 

173 

10 

138 

12 

117 


In a more conservative vein, IBM used 
250-ns chips with zero wait states for nor¬ 
mal memory access but one wait state 
when direct memory access (DMA) is in 
use at 4.77 MHz. Table 3 would lead you 
to believe that you don V need the wait 
state with chips that fast; indeed, some 
people have run IBM PCs at around 7 
MHz with speed-up kits. 

The AST Premium/286 is also a little 
conservative compared to the table. It 
uses lOO-ns chips at 10 MHz with no wait 
states in the **Fast RAM** slots and one 
wait state in normal AT-style expansion 
slots. The AST Fast RAM slots contain a 
special connector to a bus with direct ac¬ 
cess to the CPU. The table indicates that 
I20-ns RAM is fast enough for this ma¬ 
chine, but it seems AST thinks differently. 

It probably pays to be a little conserva¬ 
tive with memory speed, and a practical 
limit for a zero-wait system probably is 
100-ns chips at 10 MHz, possibly pushing 
to 12 MHz with a very well-made bus and 
some risk of errors. If one wait state is 
used, 120-ns chips should be okay at 12 
MHz. 

The 20-MHz 80386 machines with 
zero-wait cache RAM use static RAM 
with access times around 55 ns, which is 
consistent with the table. There are tim¬ 
ing considerations other than access time 
in designing a memory system, but for es¬ 
timating, this is good enough. —Steve 

Pinning Down a Bug 

Dear Steve, 

Three months ago, I bought an IBM 
PC AT board from JDR Microdevices. 
The system is supposed to work fine at 6 
or 8 MHz with one wait state, but since 
the beginning I have had I/O problems 
that the retailer has not been able to 
solve. 

Once I’ve done more than 20 or 40 disk 
writes, the system crashes completely 
with a message, RAM parity error... 
Offending segment 0000. It doesn’t 
happen with a disk read. The BIOS is is¬ 


sued by Award. Otherwise, the system is 
running fine. I checked the disk control¬ 
ler by exchanging it with another, but I 
had the same problem, so I suppose it is 
coming from the same motherboard. 
How can I determine the cause? 

Philippe Wetterwald 
Ambler, PA 

Exchanging the disk controller pins 
down the problem to two areas: It *s either 
the system board memory or the interface 
between the system board and the disk 
controller, which is usually a timing 
problem. 

The timing for memory operations dif¬ 
fers depending on whether the processor 
is reading instructions, reading data, or 
performing a DMA operation. In the IBM 
PC AT, the hard disk doesn *t use DMA, 
so there *s actually less trouble with that 
than with a floppy disk. You don *t say 
which sort of disk you*re using, but 1*11 
bet it *s a floppy disk. 

I suspect that one of the RAM chips in 
the high-order addresses is **soft** and 
has a slightly slower timing than the rest. 
It works OK under normal reads and 
writes, but fails under the DMA timing. 
Here *s how to track it down. 

Your board uses 256K-byte dynamic 
RAMs, so there are four banks of nine 
chips each. If you don *t have a full mega¬ 
byte of RAM, there will be one or two 
empty rows; the problem isn*t coming 
from those unless there *s a software bug 
that tries to read from memory that 
doesn *t exist. 

I*ll assume that you *ve got a megabyte 
of RAM, with all four banks full. Set the 
configuration so that you*ve got only 
512K bytes of RAM defined, then remove 
the top two banks. See if the problem still 
occurs; if it doesn *t, the bad chip is in one 
of the two banks on your desk. 

If it still happens, swap one of the 
banks on the system board for one that 
you removed, and try again. If it still hap¬ 
pens, replace the other system board 
bank. If that doesn *t fix it, you need more 
help than a letter can provide. 

Assuming that you *ve pinned the bug 
down to one bank of RAM, replace it. 
Don *t try to isolate it to a single chip- 
buy nine more chips and replace the 
whole bank. You *ll have eight spare chips 
(and one dud that you *ll have to sort out 
later) in case a RAM chip dies later on. 

If you can *t pin it down to a single bank 
of RAM, there may be two or more slow 
chips in the lot. Check to make sure that 
the speed rating (the number after the 
dash in the part number) is the same for 
all the chips: If one or two are different, 
those are the troublemakers.—Sxtwt ■ 


Solving Your 
Scientific and 
Engineering 
Problems Just Got 
Simpler 


Science & Engineering Software Co is the only source with 
all the software you need to solve your specialized problems: 
Statistical data analysis, circuit design, data acouisition 
and signal analysis and more. 

• No one offers you more variety with over 500 programs. 

• If you don't see a title or know a publisher, we'll find it. 

• We offer a 30-day Money-Back Guarantee" 

Call today and get our solutions working for you! 

LIST OURS 

CIRCUIT OESIGN/SCHEMATIC CAPTURE 
HiWIRE. Wintek Corp $ B95 

MICRO-CAP II, Spectrum Software. B95 

Scbema 11, Omation . 495 

smARTWORK. Wintek Corp. B95 

Tango PCB, ACCEL Tech. 495 

DATA ACQUISITION/SIGNAL ANALYSIS 


805 

759 

449 

809 

469 


Asyst 
Asystant Plus 
Asystant 
Asystant GPIB 
OADISP, DSP Systems 
DADISP-488 

Fourier PERSPECTIVE II, Alligator 
LABTECH Notebook 
PLOTTING AND GRAPHING 
Oatatap CrMh, Milhalisin Assoc 
PC MAP III, Peerless Engineering 
TECH”CRAPH*MO, binary engineering 

EQUATION SOLVERS 
Eureka: Tbe Solver, Borland 
MatbCAO 2.0, MathSoft 

hmMATH, Soft Warehouse. 

TKfSolver Plus, Universal Tech Sys. 

CAO 

AutoCAD, Autodesk . 

AutoShade, 

Autosketch, 

Speed Enhanced Version. 

Design CAO, American Small Bus Comp 
Design CAO 3-D, American Small Bus Co 

Drafix 1 Plus, Foresight 
Drafix 3-0 Modeler, 

Generic CADO 
Add-Ons 

SCIENTIFIC TEXT PROCESSING 

EXP Brooks/Cole Publishing 
PC fEX, Personal TEX . 

T3 Sci. Word Proc., TCI Software Res 

STATISTICS 

CSS, StatSoft 
GAUSS Math S Stat System 
Microstst II. E CO soft 
NWA STATPAK, Northwest 
SPSS/PC - 
SYSTAT 
With SYGRAPH 

FORTRAN LANGUAGE 
LsheyF77L FORTRAN 
Mathpac, Systolic 
Microsoft FORTRAN w/CodeView 
NOP FORTRAN. Microway 
RM/FORTRAN, Aur,tec 
Plotmatic, Microcompatibles 

OTHER LANGUAGES 

Smalltalk/V, Digitalk 
Smalltalk/V 286, 

Microsoft C . 

Turbo Pascal 5.0, Borland 

OTHER PROGRAMMING TOOLS 
C TOOLS PLUS. Blaise 
Turbo C TOOLS 
386MAX. Quahtas 
Periscope III 
Greenleaf DataWindows 
Graphic, Scientific Endeavors 
HALO'88, Media Cybernetics .. 
Sci/Enoineering Toots, Oumn Curtis 
Turbo POWER SCREEN. B dise 


$2,995 2.065 


995 

495 

B95 

795 

195 

395 

995 

299 

795 

395 


167 

349 

295 

395 


849 

449 

629 

719 

175 

349 

799 

259 

749 

359 


119 

279 

199 

349 


$2,850 

500 

80 

90 

299 

299 

295 

295 

100 

CALL 


CALL 

475 

65 

79 

219 

219 

215 

215 

69 

CALL 


$ 150 

249 
595 


S 495 
395 
395 
399 
795 
595 
795 


S 477 
495 
450 
595 
595 
135 


$ 100 
200 
450 
150 


129 

229 

499 


459 

359 

349 

359 

749 

549 

709 

429 

469 

299 

529 

479 

119 


85 

179 

299 

105 


$ 129 99 

129 99 

75 66 

1.495 1,196 
295 209 

395 322 

325 229 

75 69 

129 99 


Ordering Information We accept AMERICAN EX¬ 
PRESS MC VISA and PERSONAL CHECKS There is no surcharge on 
cred<l card or C 0 0 New York State residents must add sales tax Ship- 
pmg and handling $3 35 per item within the U 5 . sent UPS ground Rush 
and eitemational service available Call for prevailing rates • internaiiondi 
orders add S10 for export preparation ■ Prices and policies may change 
without notice • Dealers aad Corporate Beyers call far sptcial rates, 
a Mail ardtrs mast iacludi pixoae auaWers. • Ask for details before you 
buy some manufacturers won t take returns if disk seals are broken 

In the U.S. call 1 - 800 - 333-3141 

International Orders; 914-332-0756 
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102^X768IBM COMPATIBLE VGA VIDEO CARD 


1 . es! the Phenomenal VGAWONDER does it all at IBM Hardware level 
compatibility with automatic monitor detect and no dip switches or 
jumpers to set. A HOT CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or I6 bit slots, running with a 16 bit datapath with 
1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operating systems designed for IBM systems w'iU 
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ATI, VGA WONDER — ATTfechnolTOiesInc:; Mulusync—MECPtomeElecliwiicsIrK:,; 
AUTOCAD — Aurodesh Inc.. WINOC^ — M*ctosdi irve ; GEM - Dl^l Research Inc : 
VENTURA— XliraxCorp.. HERCULES— Hercules ComputfifTechnohiqvlritL; 

IBM, VGA. EGA, CGA- Inttemational 
Busirw&sMachioQS Corp 


Technology you can jrust 

ATI Twhnologi«s In* 
37161 V^oria Park Aw., Scarborough. Onfari 
Canada Ml W 332 TaFatc 06-966640 ( ATI TDf= 
TbI: {416J 756-0718 Fax: ^416}756-072 


run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI- 
FREQLIENCY MONITORS* Although these features lire expected from 
ATI they are NOT AVAILABLE from other manufacturers. EGA on all 
monitors including RGB & TTL means a perfea card for 
networks. MOUSE ON BOARD! ATI built the mouse right . 

in to this one, why not? No extra charge! VGAWONDER q 

is available in both 512K and 2 56K Versions. Ask your S 

dealer for more information. 











Book Reviews 



The Science 
of Fractal Images 

Edited by 
HeinZ'Otto Peitgen 
and Deitmar Saupe 


Springer-Verlag, New York: 
1988, 3!2p^es, $S4 

Reviewed by Eric Boblnsky 

F ractals am undeniably be¬ 
coming an important part 
of our high-tech world, quick¬ 
ly gaining ground in areas as 
diverse as pattern recognition, 
plasma physics, data compres¬ 
sion, and cell physiology; as 
well as in their established 
place in computer graphics. 
The professional program¬ 
mers, engineers, scientists, 
and educators who will be ex¬ 
pected to deal with them must 
learn what they are and how to 
use them. Fortunately, the last 
2 years have seen the publica¬ 
tion of several excellent books 
on fractals. The latest and per¬ 
haps most distinguished addi- 
tion to this collection is 
Springer-Verlag’s The Sci¬ 
ence ^Fraaai Images^ edited 
by Heinz-Otto Peitgen and 
Deitmar Saupe. 

Based on the notes of a very 
good intensive short course 
presented at SIGGRAPH ’87, 
Fractal Images is written by 
six authors whose name^ con¬ 
stitute a Who's Who of some 
of the world’s top fractal 
researchers. 

Following an amusing fore¬ 
word by Benoit Mandelbrot, 
the book contains five lengthy 
and expertly presented chap¬ 
ters on producing fractal im¬ 
agery: “Fractals in Nature: 
From Characterization to 
Simulation” by Richard Voss, 
“Algorithms for Random 
Fractals” by Dietmar Saupe, 
“Fractal Patterns Arising in 
Chaotic Dynamical Systems” 
by Robert Devaney, and 
“Fractal Modelling of Real 


World Images'’ by Michael 
Barnsley, Three appendixes 
cover additional details, and a 
fourth, written by photogra¬ 
pher Michael McGuire, is an 
intriguing look at the aesthet¬ 


ics of fractal imagery, with the 
added pleasant surprise of 
nine photographs by Ansel 
Adams. 

As was true with Peitgen’s 
earlier book. The Beauty of 


fractals (for a review, see the 
May 1987 BYTE), this work 
contains a wealth of beauti¬ 
fully reproduced color plates 
and numerous black-and- 
white images. 

The book contains many 
pseudocoded algorithms and 
is aimed at the professional 
who intends to produce and 
use fractal images in his or her 
work. The level of mathemati¬ 
cal sophistication is fairly 
high, and it would not be un¬ 
reasonable to assume that the 
reader has some knowledge of 
digital signal processing (or at 
least basic Fourier transforms 
and spectral analysis), basic 
probability theory and some 
statistical mechanics, affine 
transformations, and perhaps 
basic theory of dynamical sys¬ 
tems , with a little real or com¬ 
plex analysis thrown in for 
good measure. 

This book is not for the 
mathematically faint of heart, 
but it will be accessible to most 
college graduates with a sci¬ 
ence or engineering degree of 
some kind. In addition, the 
text is so clearly written and so 
easy to follow that even read¬ 
ers without knowledge of a 
particular specialty should be 
able to follow the arguments 
by their context alone. 

The Science of Fractal 
Images will no doubt be used 
as a textbook, a programmii^ 
sourcebook, and, perhaps, a 
coffee-table conversation 
piece, but it will also prove in¬ 
valuable in helping guide a 
generation of researchers in 
many diverse fields into a new 
and provocative area of the 
imagination. Fractal geome¬ 
try may become as fundamen¬ 
tal a tool as calculus, which 
made it possible for us to reach 
the planets. As Mandelbrot 
exhorts in his foreword, “Let 
us all pay to the book the high 
compliment of promptly mak¬ 
ing it quite obsolete. ” 

continued 
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Quality Was Never 
Priced So Low! 


2400 bps 

2400 / 1200 / 300 bps 

MODEM 


ONLY 

100 


MADE IN U S A 

5 Year Parts and Labor Warranty 

Our 2400HC^ Hayes Compatible Half Card modem is for IBM 
PC/XT/AT and compatible computers. It uses the standard 
‘AT command set. Included with our modem we supply 
communications software, a 7 foot cord and documentation. 


We build our modems at a mil-spec board house located In 
suburban Chicago, using quality components. We test every 
modem shipped and back our confidence in our quality with 
a 5 year parts and labor warranty from the factory and a 30 
day money back guarantee. 



Engineering Inc. 


162 N. Franklin St. • 5th Floor • Chicago. IL 60606 
Toll Free Order Line for orders only 1-800^2*2285 
For orders in Illinois 1-312-358-1501 
Kiss Engineering Technical Support 1-800-442-2285 
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The New Standard 
in Ease of Use 


■ Value priced at $3,195 

■ One-year, no-cost warranty 

■ Professional plot quality 

■ Revolutionary plot utility eliminates 
learning curve 

■ Supports HP-GL and DM/PL 

■ Plot sizes from 23"x81" to 1.5"xl.5" 

■ Optional oak stand available 

lOLINE ' 

CORPORATION 

Call (206) 821-2140 or write for more information 

12020 - 113th AVE N.E^ KIRKLAND. WA 98034 


BOOK REVIEWS 


BRIEFLY NOTED 


Using QuickBASIC 4 by Phil 
Feldman and Tom Rugg, Que 
Corp., Carmel, CA: 1988, 
713 pages, $19.95. Every time 
a software product undergoes 
a substantial revision, new 
books about that new version 
invariably appear. Often these 
books—presumably like the 
product itself—get better, and 
bigger, than previous similar 
versions. Later versions can 
build on earlier efforts. 

With books about software, 
there are two approaches. The 
author can create a compre¬ 
hensive volume that contains 
something for everyone; this 
tactic usually also means there 
will be some text everyone will 
skip. Alternatively, the author 
can focus on some subset of the 
software to provide a rich in¬ 
formation resource for people 
with special needs; this limits 
the book’s potential audience. 

Publishers often use the 
first approach in hopes of sell¬ 
ing the greatest possible num¬ 
ber of books. Readers must 
then decide if they want to 
spend the cover price to ac¬ 
quire some information that 
they’ll use. 

Using QuickBASIC 4 uses 
the comprehensive approach. 
But the book is intelligently 
broken into four segments, 
each of which might be useful 
to different groups of readers. 
The segments cover the funda¬ 
mentals of the software, such 
as loading and running the 
(QuickBASIC environment; in¬ 
troductory progranuning; ad¬ 
vanced programming; and a 
101-page QuickBASIC refer¬ 
ence. 

The first section provides a 
rich overview of (QuickBASIC, 
including some excellent ma¬ 
terial on the differences be¬ 
tween BASICA/CJWBASIC and 
QuickBASIC. This material 
makes the section valuable for 
the person making the switch 
from the old to the new version 
of Microsoft BASIC. The sec¬ 
tion also provides a chapter 
called “Up and Running in 
Ten Minutes,” which will help 
the person familiar with his or 
her machine and general 


BASIC programming princi¬ 
ples get started quickly. 

The second section covers 
programming fundamentals, 
including an excellent treat¬ 
ment of handling disk files. 
When I first learned BASIC, 
disk I/O routines were the 
hardest part of the language to 
understand. But this book’s 
explanations, along with sim¬ 
ple but useful sample code, il¬ 
lustrates the key principles 
nicely. 

The Advanced Program¬ 
ming section deals with func¬ 
tions, subprograms, and 
QuickBASIC modules. It also 
has a good chapter on memory 
management and some excel¬ 
lent material on invoking MS- 
DOS and ROM BIOS inter¬ 
rupts from your (QuickBASIC 
programs. 

As an experienced Quick¬ 
BASIC programmer, I found 
the last two sections of this 
book very useful. For a new¬ 
comer to QuickBASIC, this 
book would suffice both to get 
you started and as a reference 
for many months to come. 

—G. Michael Vose 

Unix Programming: Meth¬ 
ods and Tools by James F. 
Peters III, Harcourt Brace 
Jovanovich, New York: 1988, 
447pages, $25. James Peters, 
a Ph.D. computer science stu¬ 
dent at Kansas State Univer¬ 
sity, is the author of a book de- 
signed specifically as a 
thorough and elementary pre¬ 
sentation of the use of Unix 
System V. The beauty of Unix 
Programming: Methods and 
Tools is in its pedagogy. Each 
chapter begins with amusing 
and relevant quotations from 
computer scientists and a 
series of “aims” clarifying 
the topics covered. At the end 
of each chapter is a summary, 
a review quiz, and a reading 
list. 

Peters sprinkles numerous 
examples throughout the 
book, and all of them have 
been tested under generic 
Unix System V and Xenix. 
Rather than treating many 
Unix topics superficially, Pe¬ 
ters focuses on the Bourne 
continued 
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A complete, integrated macro assembler deaelopmerTt enviro^sitfor 
the family of processors under DOS. Inclaling a powerful window- 
oriented source debugger, syirt^c chectdng editoi; fast linker, and the 
FIRST INCREMENTAL ASSEMBLER. 


Other assembler development 
cycles look like this; 

^ Edit Program 

Assemble 

i 

Correct 
Syntax Errors 


Debug 

/ 

Link 


The INCRA development c^cle 
looks like this; 


Edit Debug 


Reassemble 


Cycle Time: 2-20 minutes (or more) 


Cycle Time: Less than 1 Second! 


With other systems, the development cycle 
for large programs can take several minutes 
involving a lot of tedious hopping from one 
program to another. The INliRA Assembly de¬ 
velopment environment is completely integrated, 
everything you need to develop assembler pro¬ 
grams or routines for programs in other lan¬ 
guages, is available at the touch of a key. With 
INCRA you go from program entry and editing to 
debugging instantly because the INCRA assem¬ 
bler is INCREMENTAL It updates the executable 
code as soon as you change the source - in 
milliseconds. And the powerful INCRA debug 
window is always available at the push of a 
key to trace through the program, ff you find a 
mistake, just flip to the editor and correct it 
then flip to the debugger and continue testing. 

The INCRA editor checks your assembler 
syntax as you enter, giving intelligent error 
messages that make it clear what was wrong 
and how to fix it - you never have to worry 
about waiting 5 minutes for a program to as¬ 
semble, only to find you have to do it ail over 
because you forgot to put in a comma! INCRA 


also contains a fast integrated linker that can 
quickly pull in procedures from other modules 
and libraries at the push of a button. The INCRA 
incremental assembler works just as well on 
linked programs as on single modules, so you 
can develop large, multi-module programs, 
and mixed language programs with ease. And 
with INCRA, macros expand as soon as you 
enter them, no need to wait for assembly to 
see if the macro expanded the way you 
thought it would! if there's a mistake, just edit 
the macro call, and the macro will immediately 
reflect the changes. 

If you're a serious programmer working with 
assembler, INCRA's power and speed will make 
your life easier, if you're just learning assem¬ 
bler, INCRA's ease of use will make it exciting 
and fun! 

If youVe always thought of assembler pro¬ 
gramming as slow, time-consuming, compli¬ 
cated and tedious, wait till you get your hands 
on INCRA. You'll be saying assembler develop¬ 
ment with INCRA is Fast... $^Q/\00 
Efficient...FUN! 


* 180 ' 
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Incra Features: 


Incremental Assembler 

Complete macro assembler 
Supports 8086/88,80186, r>> 

80286,8087,80287 
Also operates in batch mode . > v' 
(faster than M ASM 5.0) ^ ^ 

'Cf Compatible with MASM 5.0 
(will assemble most MASM ^ - ■ 
5.0 programs without changes) 
Editor ■ ^ 

’Ct Full Screen, fully featured - 

Syntax checking av 

Automatic INCREMENTAL - ^ V: 

assembly 

^ Customizable Options T' ^ 

'Cf Unique line buffer for moving 
and re-ordering lines / ^ 

■Cr Super fast search and page '.y 
Instantly generates .exe and 
.obj files t 

'iV Template program files 
Lots morel 


Window-oriented - see ail 
data, registers, flags, and 
executing source lines (with 
comments) at a glance 
Fully symbolic (no need to 
declare publics) 

Single step, multiple 
breakpoints, conditional 
breakpoints, check-trace 

^ Highlights changes to regis¬ 
ters, Rags & data at each step 

Ct Powerful symbolic data 
display options 

-Cf Save and restore data display 
definitions 

-Ct Dissassemble with symbolic 
names 

iV Rip to and from your pro¬ 
gram's display screen 
Lots more! 

Linker 

■Ct Faster than MASM 5.0 

Ct Link incra hies, regular .obj 
files, and libraries 

Macros 

■Ct Full macro capabilities 
Macros can be instantly 
expanded in the editor to 
inspect resulting source 

•Ct Full conditional assembly is 
supported 

Calculator 

Available at all times 
Complete set of arithmetic 
and logical operations 
All program constant and 
offset values are available as 
operands 

'Cf Hex, decimal, octal, binary, 
ascii results and operands 
accepted 

Options 

Change environment features 
such as screen colors, cursor 
type, tabs, processor t^e, etc. 
Save options permanently 

Help 

•Ci rop-up command descriptions 
available at all times 
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^OTECT iMmUGEHCE 

— With iHTmieeHCE 



Software Protection KEYs By ProTech 


ProTech keys: 

□ are totally transparent to the 
end user 

□ allow unlimited bock up copies 

□ tree up disk drives 

□ do rK)t Interfere with 
peripheral operations 

□ are eosy to Install 

□ protect software 
developers’ revenues 

□ assembler based routines 
(not drivers) 

□ encrypted routines 

□ physically unique hardware KEYs 

□ sophisticated software 
installation advice 

□ provide the highest level of 
protection available 

THE KEY 

The KEY provides effective software 
protection while insuring customer 
satisfaction. The KEY Is a rar>dom 
response device which is designed 
for Identically reproduced software 
packages. 


THE MEMORY KEY 

The MEMORY KEY is a programmable 

software protection device. Each 

byte of memory can be addressed 

in groups or individuaily. Possible 

applications tor the MEMORY KEY 

Include: 

□ modular package control 

□ serlali 2 atlon 

□ customization 

□ access control to PCs 

□ derTK) control 

□ software leasing 

□ updating modules in the field 
j any ‘counter* operation 

For a demonstration pockoge or 
odditronal information, please write 

1-800-843-0413 

HroTech MARKETIN6. INC. 
1804 W Southern Porkwoy • Bldg A-112 
Durham. North Carolina 27707 
(919) 490-4970 FAX (919) 490-4974 



Hewlett-Packard 

Supplies 

CAD Plotters from 
Hewlett-Packard 


1^1 


HEWLETT 
PACKARD 

Authorized Dealer 


• Fast Service 

• Fast Delivery 

• Low Prices 

• Corporate 
Accounts 
Welcomed 


Impact Computer Systems, Inc. 

Glen Wild Rd. Glen Wild, NY 12738 

Call Now 1-800-431-3400 

In N.Y. State 914-434-3338 



BOOK REVIEWS 


shell, the C shell, sed, and 
awk. He also presents common 
user commands and the two 
most common Unix editors, 
edand vi. 

Unix Programming is one of 
the few books I have seen that 
would be an excellent self¬ 
teaching guide for beginners. 
Access to a computer running 
Unix System V is almost es¬ 
sential, even though the book 
goes further than most in 
showing and explaining out¬ 
put. It does not, as the title 
might lead you to expect, teach 
anting about programming 
in C. Programs are written in 
the shell command language 
and awk. It is an excellent in¬ 
troduction to the methods and 
tools of Uni X. —Jason Levitt 

A Few Good Men from Uni- 
vac by David E. Lundstrom, 
MIT Press, Cambridge, MA: 
1987, 227pages, $19.95, 
Author David E. Lundstrom 
recalls a time when the physi¬ 
cal impressiveness of com¬ 
puters matched their elec¬ 
tronic sophistication. 

The title of this book is mis¬ 
leading, for it is not really 
about the early Univac com¬ 
puters: It begins after the Uni¬ 
vac I and only briefly de¬ 
scribes the construction of the 
Univac II. Lundstrom concen¬ 
trates primarily on the forma¬ 
tion and rise of Control Data 
Corp. out of the Univac divi¬ 
sion of Sperry Rand. He 
writes from first-hand knowl¬ 
edge, having worked for CDC 
for many years. 

The early chapters are rich 
with interesting anecdotes 
about early computers: central 
processing units with “hall¬ 
ways” inside for access by en¬ 
gineers, massive disk drives 
whose spinning platters 
created eerie winds in the 
computer room, and the early 
exploits of Seymour Cray, 
CDC’s hotshot designer who 
eventually left to form Cray 
Research and build super¬ 
computers. We get a fascinat¬ 
ing portrait of life in the Stone 
Age of the computer era, when 
each computer cost millions of 
dollars and Minneapolis/St. 
Paul (home to both Univac and 


CDC) was the Silicon Valley 
of the Midwest. 

The strongest section in A 
Few Good Men is Lundstrom’s 
description of a computerized 
radar-tracking system devel¬ 
oped by Univac for the Navy. 
The Naval Tactical Data Sys¬ 
tem (NTDS) seems to be an 
early predecessor of the con¬ 
troversial AEGIS system, and 
it is notable for its innovation 
and sophistication. 

The late 1950s were excit¬ 
ing times; large computers 
were being transistorized and 
coming into their own, and 
new applications like the 
NTDS were arising every day. 
What the early 1980s were to 
personal computers, this era 
was to mainframes: a period 
of unprecedented technical 
progress that was driving a 
young industry into exploding 
markets. 

Unfortunately, Lund- 
strom’s story seems to follow a 
course similar to that of CDC. 
It progresses from the compact 
and technically interesting 
world of computer design to 
the slow and bureaucratic 
realm of corporate planning 
and politics. 

The latter half of the book 
portrays mostly minor devel¬ 
opments in peripheral tech¬ 
nology and loses its technical 
interest, largely, I think, due 
to Lundstrom's career change 
from engineering to market¬ 
ing. The final chapters con¬ 
cern mostly salespeople and 
their stories, even recounting 
in detail CDC employees’ va¬ 
cations in Acapulco. 

In a sense, the shift in focus 
of the book is appropriate, if a 
little disappointing, since it il¬ 
lustrates the evolution of a 
typical computer company 
from an exciting technical 
start-up to a clumsy technoc¬ 
racy. Apple, take note! 

—David A, Mindell 

The Electronic Sweatshop by 
Barbara Garson, Simon arid 
Schuster, New York: 1988,288 
pages, $17.95, Electronic 
automation has been hailed as 
a means to achieve increased 
efficiency and higher quality, 
continued 
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Performance benchmarks 


Benchmark 

Zortech C 

Zortech C+ + 

Turbo C 1.5 

Quick Cl. 

Sieve 

20.49 

20.54 

23.62 

22.72 

Rsieve 

20.49 

20.54 

23.62 

22.03 

integer 

1.32 

1.38 

6.31 

6.49 

Float 

0.17 

0.22 

52.29 

51.03 

*Float 

32.73 

37.74 

52.39 

51.63 

Pointer 

17.91 

17.96 

17.13 

16.87 

Rpointer 

17.79 

17.91 

17.14 

16.64 

Loop 

3.90 

3.90 

3.90 

3.90 

Optimize 

0.49 

0.60 

8.46 

8.79 


benchmarks were run on an 80286 based IBM compatible at dMhz with no 8087. 

rhe float benchmark was re-run without optimization. A. 

'ortech C+ + is the first native-code C'-h compiler for MS-DOS compatible machines. This 
leans you don't need to spend a lot of money onaC compiler. In fact, Zortech C-h~h YES! 

omes with a C-h-h compiler, a C compiler, a linker, a librarian, a fully integrated editing Rush me: ^ 

nvironment, context sensitive help and the fastest graphics library you've ever seen! □ Zortech C -t- -f 

99.95* ^ 

fith Zortech C-h-h, you can mix and match code in C-i-h, C and assembler and link □ Library Source 

lem all together with a single command! ^ $49.95* 

ortech C-h-h comes with a complete C-h-h and Clibrary, including n Intro to OOP and C++ 

^patibility with the ANSI C draft. Unique to Zortech C-h'f-is support $27.95* 

w mice, fast screen writes, re-entrant floating point and speaker C++ Language ‘ 

A VISA/MOCODOIKK ACCEPTED 

ortech C-h-h-we've included compatible library functions! Name ...—^ 

Iso. vuo hn\M» moAo 7orfi>r4t rnmnotiblo tA/ifh 

Phone _ 


ZORTECH 


Iso, we have made Zortech C-h-h compatible with 
\icrosoft's CodeView debugger! ^ 

iter the wodd of Object Oriented Programming 

H>ps) with Zorted, C++! ^ WS>A orA1C#„__. ___ ...... Exp. date _ _ 

\/re,C is great-but C++is better! B12 ^ 

ow AVAUMie... ^ To: ZORTECH INC 366 MassaehusetH Ave., Arlington, MA 02174. Tel: 617-646-6703 Fax: 617-643-7969. 

i'S/rzr. y CALL THE ORDER HOTLINE 1-800-848-8408 


INTRODUCTORY PRICE 

$99.95 


Regular price $149.95. 


WALTER BRIGHT — Programmer 

^^This is a revolutionary product which 
reflects the fact that V/alter Bright is one 
of the world's best programmers. 

Andy Redfern, Personal Computer World 

^I find it amazing that Walter 
continues to find ways to improve his 
already excellent prxxluct. 

Scott Robert Ladd, Micro Cornucopia 







































Intel announoes 



Announcing the first non-stop communications route 
between businesses anywhere in the world. 

Intel’s Connection CoPr(x:essor7 

It’s a whole new way to send and receive programs, 
files, text, graphics and electronic messages. Not just 
between PCs, but with fax machines as well. 

The Intel Connection is a new 
communications coprocessing board 
that frees your PC from the task of 
communicating. 

Which means you can work on your 
computer non-stop—even while 



sending a document as big as the New York phone book. 

Now your faxes or files can fly cross country. And you 
can still be zooming around in your flight simulator. Or 
writing that letter to your biggest account. Or recalculating 
your spreadsheets for tomorrow’s meeting. Without 
interruption or downtime. 

And when you fax, there are no 
more stopovers at the printer, or 
cooling your heels in line at the fax 
machine. Because Connection lets you 
do everything without leaving your PC. 
And when you send files dh^tly to 


01988 Inid CaqKiration.Connectk]n Coprocessor is a u:adeniafk of Intd CorpocatkiaVI^I^rfixte a registered trademaikufUlxtiRerfeaCorp. Symantec is a trademark (i^SymaniecCorp. Borland b a registered 
tradenurk of Microsoft Qxpunitkm. *CAS (DCA/lnid Cdnununkating Appikatipn Spedlicaticm.) 
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Finally, you send, 
but FAX line is busy. 


another Connection-equipped PC, you won’t have to fiddle 
around with modem parameters or protocols. Because the 
Connection Coprocessor sets them for you. At 9600 bps. 

Best of all, Connection supports CASf a new 
communication standard that is supported by major 
software and hardware developers like Symantec,” 
Borlandf DCA? Microsoftf and WordPerfect?* Which 
means you can send, for example, a word processing 
file to your London office, without ever exiting your 
WordPerfect program. 

You just send the document directly from your 
application.That’s itThere isn’t any complicated 

Cofporailofl. DCA is a Eegistoed Eiadeniark of Dfgrtal Commuincaiicpi® Assocbces, Inc. Microsoft Is a registered 
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communications software to learn. 

And everything is backed by toll-free technical 
support and a five-year vrarranty from Intel. 

So what are you waiting for? Call 800-538-3373 now 
for a free demo disk. 

Because with Intel’s Connection Coprocessor, 
communication is really going to take off. 

iny 
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INVADING THE COMPUTER WORLD" 


PHONE 

ORDERS 

ACCEPTED 


UK<^ 

12)643-3900 ON SAT (212)239-4350^^^ 

1-800-242-4GUY 



AWT ||pppla 


SHARP eamnea 

'A ^CITIZEN A 

IBM NEC C- commodore 


CAURNt 10WEST 
PRICES IN INIS MAGAZINE 

CALL THE OTHER STORES FIRST, GET YOUR BEST PRICE ON 
ANY NAME BRAND COMPUTER, PRINTER, MONITOR, MODEM, 
COPIER, FAX MACHINE, SCANNERS, FAX CARD OR SOFTWARE- 
■ THEN CALL 4 GUYS-AND WE'LL TRY TO BEATITI 


LEADMOEDOEIIoiJlID 


HodtlD 

CALL 


VEREX- 

y/eCREATCDA KIONSm- 
STEPsee /'All 
t$rEP28e UALL HYUNDAI XT 
1 YMrOn-St*S«(Vic*C€n«actlnd. 

COMPAQ0ESKPRO286 

tZMHi I.ZRcppy ' 

Ofiw 40kA H D. I ^ f AAAi/^A SPFCIA* 

DE 8 XPR 03 S 12 ,S.-CAU Df»”l REBATE 

iALi wVy/WAI commodore 

ni/PufchasaoiaTd Drive and Moniioi COLT 

FULL ON-LINE TECHNICAL SUPPORT 

oTMVDiMif I 


LEADING EDGE 02 

s-f-ioo 

CALL 

LM6r^ Edge Word ProoeKorbYd 


iDESKPR0286 ” ^2. iSmhi $4 QQQ ^pgClAk EPSON APEX 

Roppy t4 OTFer* EGA DOS XMBHO ^ IBM XT COMPATiBLi 

BHD ^iy/3 Pupchan rComplate eifr MS DOS BASIC PfS Isl 

onu IWiy. SPECIAL rururc AAinAirmci 


CHOICE ANOMOREI 

CALL OR COME IN 


FORTRAN for the 80386 

D Source Level Symbolic Debugging 

□ Uses All Available Memory 
cRuns in the 32-bit Protected M6de 
D Royalty Free License on Developed Programs 
cDOS Support Library with Source code 

Put the full power of the 80386 into your programs. Our SVS FORTRAN- 
386 compiler breaks DOS's 16-bit instruction and 640K memory limit. With 
SVS you can cut a typical program's run-time in half, while using up to 16 
Megabytes of memory. SVS fully supports both the Intel 80287/80387 and 
the Weitek 1167 math co-processors. SVS FORTRAN-386 needs the Phar 
Lap-386 Linker. 

Supporting Software Tools: 

SSP(Scitech Scientific Package) with Source Code Included 
Mathematical and Statistical Routines - Fast Fourier Transforms (FFT) 
-Specialized Matrix-Inversion Routines - Integration Utilities - Polynomial 
Roots-Nonparametric Statistics 

SPP(Scitech Plotting Package) with Source Code Included 
Supports CGA, EGA, MCGA, VGA, Hercules and AT&T 6300 graphic 
displays. Plots can be created and displayed or saved in a disk file with 
provision for enlarging, reducing, translating and rotating the original plot. 

MAT(Maintainability Analysis Tool) 

MAT analyzes and diagnoses your FORTRAN programs, documents each 
module's interface, including all intercommunicating modules and generates 
cross-reference tables. MAT provides the information you need to make 
your programs more reliable and easier to maintain. 

Prices: 

SVS FORTRAN-386.4695 

SVS PASCAL-386.$695 

Phar Lap-386 ASM/LINK.$495 

Scilech Scientific Package.4325 

Scitech Plotting Package.$325 

Maintainability Analysis Tool...4595 

For more Information call: 

1 - 800 - 346-5159 

In CA call (415) 960-5931 



Science Applications 
International Corporation 


5150 El Camino Real, Suite C-31 
Los Altos. California 94022 


BOOK REVIEWS 


but Barbara Garson has a dif¬ 
ferent opinion. In her book, 
Garson suggests that comput¬ 
erization of the workplace is 
the effort of a mean-spirited 
top management to control 
workers and make them as in¬ 
terchangeable as automobile 
parts. 

The Electronic Sweatshop is 
based on a series of interviews 
with workers who labor in jobs 
in various states of automa¬ 
tion. The first two chapters 
focus on working conditions in 
industries we regularly en¬ 
counter: the high-tech fast- 
food restaurant and the 
streamlined airline reserva¬ 
tion system. It is almost fright¬ 
ening how easy it was for Gar¬ 
son to do some of her research, 
for these easily accessible en¬ 
vironments provided her with 
everything she was looking 
for. Workers describe stan¬ 
dardized and fast-paced pro¬ 
cesses, tasks that have been 
stripped of all skill or discre¬ 
tion required for their perfor¬ 
mance, and regular and strict 
electronic monitoring of per¬ 
formance statistics. 

As she moves to other in¬ 
dustries, however, Garson’s 
data ceases to be so clear, but 
she is unwilling to modify her 
thesis accordingly. In a wel¬ 
fare office, both workers and 
managers are ambivalent 
about the effects of their new 
computer system. A financial 
office has an expert system 
that might replace the knowl¬ 
edge of the brokers, but none 
of those interviewed use the 
system. The middle chapters 
of this book suffer from a lack 
of coherence, leaving the read¬ 
er with a disconnected series 
of anecdotes. 

The book’s strongest chap¬ 
ter is on a large corporate auto¬ 
mation project designed to 
break the “monogamous” re¬ 
lationships between bosses 
and secretaries. The questions 
thus raised are the source of 
Garson’s best insights, for she 
recasts automation as a femi¬ 
nist issue. On one hand, com¬ 
puters are able to turn a highly 
skilled and multitalented sec¬ 
retary into a dronelike “infor¬ 
mation processor.” On the 


other hand, newly created 
“administrative services” or¬ 
ganizations are large, power¬ 
ful, and composed primarily 
of women. This development 
provides a useful support 
structure for women within 
the company and can serve to 
insulate them from overly de¬ 
manding male bosses. Garson 
thus reveals automation to be a 
social issue as well as a tech¬ 
nological one. 

The personal-interview ap¬ 
proach of The Electronic 
Sweatshop furnishes valuable 
insights into the intelligence 
with which people handle un¬ 
intelligent jobs. Garson’s the¬ 
sis, however, that automation 
is imposed not for efficiency 
or quality but solely for con¬ 
trol and domination, is at best 
questionable and at worst a 
generalized and unsupported 
case of technophobia. 

-—David A, Mindell 

Mind, Language, Machine: 
Artificial Intelligence in the 
Poststructuralist Age by Mi¬ 
chael L. Johnson, St. Martin *s 
Press, New York: 1988, 339 
pages, $29.95. During the 
1960s and early 1970s, the 
fashionable style of literary 
criticism was called structur¬ 
alism, a method that adapted 
anthropological and linguistic 
theories about universal myths 
and mental structures to the 
analysis of literary texts. 
Structuralism in turn gave way 
to poststructuralism, which 
abandoned the quest for uni¬ 
versal and focused on lan¬ 
guage itself as a web of rela¬ 
tions that paradoxically 
describes and constitutes 
reality. 

In this book, English pro¬ 
fessor Michael L. Johnson 
reviews the field of artificial 
intelligence from the post¬ 
structuralist perspective. He 
discerns a grand convergence 
between the two fields, like 
the convergence between 
physics and mysticism out¬ 
lined by Fritjof Capra in The 
Too of Physics. 

Johnson pitches his writing 
to an academic audience that 
presumably can digest sen- 
continued 
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How To Support Your Customers 


You can provide software updates, answer tech- 
niccil questions, and offer reams of product information 
to anyone with a modem. 24 hours a day, 7 days a week, 

unattended. 

All you need is a PC, XT, AT, or 386-compatible, 
and a Galacticomm multi-user hardware/software 
package. And some phone lines. 

Our multi-user Bulletin Board System software, 
called The Major supports your customers in 

several ways: 

• Public Posting Areas .... techmcal dialogue, 

bulletins, Q&A listings 

• Private E-MaU.for one-on-one 

customer support 

• Teleconferencing.online "seminars" and 

red-time interaction 


Our multi-modem PC cards are available in several 
configurations: 2 to 8 modems per card at 2400 baud, or 
2 to 16 modems per card at 1200 baud. These are true 
single-slot cards with the modems built right in — no 
additional serial ports, power supplies, or external 
boxes of any kind are required. 


File Upload/Download.. distribute updates, P.R. 

info, "app notes" 

Questionnaires.for market research, 

order forms, etc. 


The Major BBS can support up to 64 users simul¬ 
taneously, although most of our customers operate 
small 4- to 16-user systems. The C source code is also 
available, so that you can modify the system to suit 
your specific requirements. 



For $59, we'll send you an introductory 
copy of The Major BBS, suitable for 
use with your standard COMl and/or 
COM2 modems. This is a fully func¬ 
tional version for up to 2 simultaneous 
users (3 if you count the SysOp). You 
can upgrade later to a fully supported 
4, 8, 16, 32, or 64-user version for only 
$300 per doubling (plus modem hard¬ 
ware of course!). 


j Yes! Send me a copy of 
I THE MAJOR BBS! 


Name 


Company 


Address 



(Florida orders add $3.54 tax. Overseas 
orders add U.S. $25 for shipping.) 

O $59.00 check enclosed 

□ $67.30 for C.O.D. 

n $65.15 for credit card: 

□ VISA □ MC □ AMEX / 

Exp, Date 


Signature 


0 GALACTICOMM 


Galacticomm, Inc. 4101 S.W. 47 Ave. 
Suite 101, Fort Lauderdale, FL 33314 


Modem: (305) 583-7808 
Fax: (305) 583-7846 
Voice: (305) 583-5990 
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BOOK REVIEWS 


I IBM PC® COMPATIBLE— 
SINGLE BOARD COMPUHR 


Quart(/PC’+ 

4’ X 6" 



From 

325 . 

quantity one 


• Low Power —Less than 3 Walts 
e Optional orhboard Video LCD Driver 
e Ideal for any PC compatible OEM 

product which is not a personal computer 


Includes: 1. Powerful V40®CPU (Faster than a PC) 

2. Math Co-Prcx5essor Socket 3.5 Volt Only Operation 
(3 watts) 4. Speaker Port 5. Keyboard Port 6. Parallel 
Printer l^rt 7. PC Bus 8. PC Compatible BIOS ROM 
9.1 Serial Port 


On boord Options Include: i. s Mode video 
Controller Option (Monochrome; Hercules® Graphics, 
CGA, High Res CGA, LCD Driver) 2 , Floppy Disk 
Controller (3.5''/5.25% 360K/720K/1.2 MB) 3. SCSI Bus 
Interface (Hard Disk etc) 4. Up to 768K RAM 5. Battery- 
BackecFup Real-TimeClock 6.2 Additional RS232C 
Serial Ports order or enquire call us today. 

Megatel Computer Corporation 
(416)745-7214 FAX (416) 745-8792 
174 Turbine Drive Weston. Ontorlo M9L 2S2 
U5. Address: 1051 Clinton St.. Buffalo NY. 14206 
Distributors: 

Germany: V&C Computers (06071) 25666 FAX (06071) 5863 
Italy and Southern Europe: 

NCS Italia (0331) 256-524 FAX (0331) 256018 
UK.: Densitron (0959) 76331 FAX (0959) 71017 
Australia: Asp Microcomputers (03) 500-0628 FAX (03) 500-9461 

Ouortc i» a rGglstered trodemark ol FAK. Manufacturing Company. HorculM it a 
registered Irodemark of Hercules Corporation. V40 U a regidered trodemark ol 
Nrc Cofp IBM PC It a registered trademark of IBM Corporation. 

megatel 


Compact Disk Products, Inc. 


CD-ROM/WORM 


L ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE 


WTfiODucrofiy offers 


Hitachi ■BD3S or 3: DOS CO-RDM Drive 


_ _ I With ycxr choice of: 

grammer's Reference Library [Microsoft]. . ^95 

- McGraw hi Science and Technical Reference Set .... 5920 

- Groler Electronic Encyclopedia. $995 

I - Microsoft Bookshelf or POaO Ubrary. . $895 


CD ROM SOFTmRE 




Oxford Erdsh ObtonBry.. . . , 

Comstock Stock Photography On CD . . CI33 

BJucorp F\jbic Domah/Shar^eware for the Mac. 

The New Grolier Electronic Encyclopedia. 

McGraw Hi or Bookshelf or PG5G (Add $25 forMcGrawl . , 

The Bble Lbrary. 

Krk-Othmer Encyclopedia of Cherricfil 'fechnotagy. 

Regi^ of Mass Spectral Data. 

Geovispn US. Atlas and Mapmaker. 


TOLL FREE ORDER UNE • 800-MEGABYTe 


(634^29ej)i 


$945 

$445 

$179 

$359 

5269 

$495 

.5045 

$2655 

$795 


CD ROM and UVORM DR/y£S 


Htachi e03S External CD-ROM Drive with Audb. $729 

1503S with Digital Audb Output.$1229 

Htachi 3500S btemd 1/2 Height CD-ROM Drive iVAudb . . $719 
NEC Intersect CO-RDM Drives for the Apple/Mac .... CALL 

Maxtor 600 M0 WORM Drive. $3099 

Optotech Laserfaark 400 M0 WORM Drive.$2799 

(D-Play (Sag) Pop-ip iXJty chat permXs user to pfay d auJb CDs on Htachl 
and comokble dri^s Output to headmcnes or amplfier. 

CD-PlayGamplBr ($I4g) Sarre feahresas CD-Ptay piuB the ibity to rBme two 
CD ard bop beCween them 

LLnAudoFlB ($149) Autoneticaly creates databaae records of el yar abb CDs 
n Atoms you to score a preferred (toy seojence for each dibc 

LyLJ p' Automadc recoQrttjon of CDs Oeates DBaae compaCble records 

Compact Osk Products 
223 E. B5th St 


I 


iNew York, NY tIEB 
Itl 2e737-8400 
I Fax 2E^3g-9tS 
iGOmpuserve 75530214 


Free 3 Month 
Subscription to 
CIHIOM Review 


MTERIUnONAL ORDERS 
A SPECIAITY 


$300 


Auatrallan Agent: K 
145 Cotham Rd. 

Kew, Victoria 3101 
Tel. (03) 617-5933 


tences like the following: 
“Verbal language takes the 
(plexiform) form of a spoken 
or written text, a textus, some¬ 
thing cybemetically ‘woven’ 
of (open) binary events (the 
processes performed in rela¬ 
tion to it) in two dimensions, as 
it were, continually transmut¬ 
ing (as Walter Porzig has 
noted) all relationships into 
spatial relationships.. .” 
Along the way, the familiar 
touchstones of artificial intel- 
ligence (AI)—Chomsky’s 
transformational grammar, 
Weizenbaum’s ELIZA pro¬ 
gram, Winograd’s SHRDLU, 
Schrank’s MARGIE, Hof- 
stadter’s Strange Loops, and 
so forth—undergo similar 
treatment as Johnson weaves 
them into a discourse that, in 
the best poststructuralist tra¬ 
dition, tries to undermine it¬ 
self and succeeds. 

The interactions among 
minds, languages, and com¬ 
puters are mysterious and end¬ 
lessly fascinating. Does the 
mind compile language? Is 
thought like symbolic compu¬ 
tation? Can programs execute 
mental algorithms, and, if so, 
can they be said to think? Ex¬ 
ploring these issues, AI work¬ 
ers have wandered into deep 
philosophical waters. Lan¬ 
guage—the central mystery- 
remains the only vehicle for 
such explorations. Yet the 
theorists and modelers to 
whom Johnson refers manage 
to construct theories, build 
systems, and write books de¬ 
scribing their results. Readers 
interested in those theories 
and systems would be better 
off consulting the original 
sources or one of the many ex- 
cellent overviews that are 
available. This book sheds ob¬ 
scurity on subjects that al¬ 
ready have plenty of that to 
spare. —Jon Udell 

Artificial Intelligence and 
Human Learning, edited by 
John Self, Chapman & Hall, 
New York: 432 pages, $42.50. 
Anyone interested in applying 
computers to the improvement 
of instructional methods can¬ 
not ignore this book, which 
contains 24 insightful articles 


on the current status of ICAI 
(Intelligent Computer-Aided 
Instruction) by American and 
British researchers. The main 
topics consist of (1) theoretical 
issues common to all ICAI re¬ 
search projects, (2) specific 
tutorial techniques and meth¬ 
odologies, and (3) examples of 
ICAI application programs. 

The book is divided into 
three corresponding parts. 
Part 1 includes examinations 
of such topics as “Represent¬ 
ing Complex Knowledge in an 
Intelligent Machine Tutor’’ 
and “Requirements of Con¬ 
ceptual Modelling Systems.” 
The articles arc far from being 
unanimous on the direction of 
ICAI; for instance, Jim Ridg- 
way argues that current at¬ 
tempts arc seriously deficient 
in both pedagogical and epis¬ 
temological assumptions. 

Part 2 treats specific tech¬ 
niques such as “failure-driven 
learning,” a resolution-based 
method for discovering stu¬ 
dents’ misconceptions. Im¬ 
portant topics in Part 3 include 
“Design Choices for an Intel¬ 
ligent Arithmetic Tutor,” dis¬ 
cussion of the Writer’s Assis¬ 
tant, ELECTRE Tutor, and 
the Help system for Unix 
Mail. 

The book ends with an ex¬ 
amination of PROUST, which 
analyzes programs written by 
novice programmers, and 
BRIDGE, a complete tutorial 
environment for beginning 
programmers. 

—Dong H. Kim ■ 

CONTRIBUTORS 


Eric Bobinsky works at the 
NASA Lewis Research Center 
in Cleveland, Ohio. G. Mi¬ 
chael Vose is coeditor of OS 
Report: News and Views on 
OS/2. He lives in Peterbor¬ 
ough, New Hampshire. Jason 
Levitt is a Unix consultant in 
Austin, Texas. David A. Min- 
dell is a writer and computer 
consultant living in Pittsford, 
New York. Jon Udell is a 
BYTE technical editor. Dong 
H. Kim is a rcsearcher and 
consultant in artificial intel¬ 
ligence. He lives in Chapel 
Hill, NC. 
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printers. A number of 9% 18- and 24-wire 
dot matrix printers. And line matrix and 
band printers for high-volume users. 

All backed by an aggressive, 
jf- / ^. national service necworlc 
So put your trust in - 
Genicom printers. No ■ . 
^5!5^r / matter how fast they gOi 
_ they always outrun the 

competition. 


Whether you need the blazing speed 
of a 20001pm band printer, the slower 
precision of a 24-wire desktop matrix 
printer, the versatile funaionality ^ 

of laser page printers, or any- \ 

thing in between, your prime 
source is Genicom. 

We design and build an 
incredibly broad spectrum of 
high perrormance, durable 


Ideas that work as hard as you do. 

Genicom Drive. Waynesboro,Virginia 22980 
l-8’CX)-4-GENfCOM. 








PRICES YOU CAN FIND ONLY IN 







CALL PROGRAMMER S PARADISE TODAY and discover our commitment to bringing you 

the best software at the best prices. You'll also find software pros to help you select the product 
that you need plus immediate shipment on our stock of 1000 products and a JO-day money back 
guarantee. Paradise is ready and watting for you. 


LIST OURS 

ASSEMBLY LANGUAGE 

Advantage Disassembler 295 279 

MS Macro Assembler 

150 

99 

OPTASM 

125 

10S 

SOURCER 

100 

89 

w/ BIOS SOURCE 

140 

125 

Turbo Assembler/Debugger 150 

105 

Visible Compuier: 00286 

100 

89 

BASIC 

db/LIB 

139 

121 

GraphPak Professional 

149 

127 

Facelt 

99 

90 

MS BAS 106.0 

295 

199 

MS QuickBASIC 

99 

69 

QuickPak Professional 

149 

129 

QuickWindows Ad^nced 

139 

12S 

QuickWindows 

79 

70 

w/Sourcc 

99 

90 

Quick-Tools 

130 

111 

True BASIC 

100 

80 

Turbo Basic 

too 

69 

SoftCode 

79 

69 

C UNCUACE 

ADVANTAGE C + + 

495 

479 

C-terp 

298 

232 

Lattice C 

450 

289 

Microsoft C 

450 

299 

QuickC 

99 

69 

w/ serial mouse 

249 

149 

RUN/C Professional 

250 

159 

Turbo C V. 2.0 

150 

105 

Turbo C V. 2.0 Professional 

250 

175 

C LIBRARIES/UTILITIES 

C ASVNCH MANAGER 175 

137 

C TOOLS PLUS/5.0 

129 

99 

C Utility Library 

199 

139 

Essential Communications 

185 

121 

Green leaf Comm Library 

229 

169 

Green leaf Functions 

209 

155 

Green leaf Super Functions 

265 

189 

Green leaf TurboFunctions 

109 

79 

PC-lint 

139 

101 

Pre-C 

295 

159 

TimeSlicer 

295 

279 

Turbo C TOOLS 

129 

99 


LIST OURS 

C GRAPHICS 

Essential Graphics 299 229 

Gr^hiC 395 322 

GS5 Graphic Dev. Taolkit 495 409 

HALO '86 325 229 

MetaWiN DOW/PLUS 275 232 

TurboHALO 100 BO 


C SCREENS/WJNDOWS 


C-Scape 

299 

282 

Green leaf Data Windows 

295 

209 

HI-SCREEN XL 

149 

129 

PANEL Plus 

495 

39S 

PANEL^QC or/TC 

129 

99 

Vitamin C 

225 

162 

Windows for Data 

295 

259 

dBASE LANGUAGE 

CLARION 

695 

629 

Clipper 

695 

439 

Clear 

100 

90 

w/ laser & 24 pin option 

ISO 

129 


LIST OURS 


FORTRAN COMPILERS 


Lahey F77 FORTRAN 

477 

429 

Personal FORTRAN 77 

95 

89 

MS FORTRAN 

450 

299 

RM/FORTRAN 

595 

479 

MODULA-2 

LOGITECH Modula-2 
Development System 

249 

199 

Stony Brook Modula-2 
Development Package 

345 

309 


PASCAL COMPILERS 


Microsoft Pascal 

300 

189 

Turbo Pascal 5.0 Prof. 

250 

175 

Turbo Pascal 

ISO 

105 


TURBO PASCAL ADD-ONS 


DATABOSS 

399 

359 

DATABOSS TOOLS 

99 

89 

Pascal ASYNCH MANAGER 

175 

137 

Overlay Manager 

45 

39 

T~Debug Plus V. 4.0 

45 

40 

Turbo ASYNCH PLUS 

129 

99 

Turbo Geometry Library 

150 

135 

Turbo MAGIC 

199 

179 

Turbo Plus V. 5.0 

100 

88 

Turbo POWER SCREEN 

129 

99 

Turbo POWER TOOLS PIUS 129 

99 

Turbo POWER UTlLiTIES 

95 

80 

Turbo Professional 

99 

SO 

Universal Graphics Library 

150 

121 

EDITORS 



BRIEF 

195 CALL 

Epsilon 

195 

151 

KEDIT 

150 

120 

MKS VI 

149 

127 

Multi-Ed it 

99 

90 

Norton Editor 

75 

70 

Pi Editor 

195 

155 

SPF/PC 

245 

185 

VEDIT PLUS 

185 

115 


FILE MANAGEMENT 


Btrieve 

245 

185 

Xtrieve 

245 

189 

Report Option 

145 

109 

Btrieve/N 

595 

455 



dBASE IV 

695 

CALL 

dSFast 

100 

75 

deuG 

195 

179 

FoxBASE-i- 

395 

249 

Flipper 

195 

182 

Integrated Dev, Library 

149 

135 

R:Bas 0 for DOS 

725 

529 

R& R 

150 

129 

w/ Clipper module 

199 

179 

SilverComm Library 

150 

139 

Tom Rettig's HELP 

120 

CALL 

Tom Rettig's Library 

100 

88 

XOB-SQL 

495 

419 



LIST OURS 

CBTREE 

159 

141 

c-tree 

395 

318 

d-tree 

495 

395 

r-tree 

295 

241 

dBC III 

250 

169 

dBC III PLUS 

750 

599 

db—RETRIEVE 

395 

322 

db^FILE 

395 

322 

Informix 4CL 

995 

895 

XQL 

795 

599 

OBJECT-ORIENTED 



PROGRAMMING 



ACTOR 

495 

423 

ADVANTAGE C+ + 

495 

479 

SmalltalkA/ 

100 

85 

Communications 

SO 

45 

EGAA/GA Color Ext. 

50 

45 



Goodies #1, #2 or #3 

50 

45 

Smalltalk/V 286 

200 

169 

OPERATING SYSTEMS 


Concurrent DOS 386 

395 

349 

Microport: 

System V/AT (complete) 

649 

549 

SANTA CRUZ OPER. (SCO) 



XENIX Sys V (compj 

1295 

999 

WENDIN: 

Wendin-DOS 

139 

109 

386 SOFTWARE 

386 ASM/LINK 

495 

399 

386MAX 

7S 

66 

386MAX PROFESSIONAL 

129 

115 

DESQview 

138 

115 

High C 306 

895 

799 

Microport 

System V/386 (complete) 

899 

799 

MS Windows/3a6 

195 

130 

NDPC386 

595 

529 

NDP FORTRAN-386 

595 

529 

SCO XENIX 

Sys. V 386 (complete) 

1495 

1195 

VP/IX (2-USERS) 

495 

399 

VP/IX (unlimited users) 

995 

799 

VM/386 

245 

199 


NEW RELEASES 

3B6MAX PROFESSIONAL 
Combines the popular 
3e6MAX and new 3B6LOAD 
for total 386 memofy man¬ 
agement. ideal tool for 
relocating network and other 
devise dnvers. 

List: S129 Ours: $115 

SCR IMAGE 

Seri mage's new screen and 
menu design tool works in 
the format of the language 
you are using, without the 
overhead of a memory resi¬ 
dent utility. Use Seri mage 
with dBASE 111 Plus, IV, 
dBASE Compilers, C or BASIC. 
Ust: $99 Ours:$9tJ 

MRS LEX & YACC 
New 100% UNIX compatible 
compiler construction tools 
for the DOS C programmer. 
MKS LEX & YACC work to¬ 
gether efficiently to simplify 
the creation of new lan¬ 
guages for applications, or to 
develop new programming 
language compilers. 

List: $249 Ours: $212 
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PARADISE 1-800-445-7899 


ADDITIONAL PRODUCTS 


Dan Brick 1 in's Demo II 

195 

179 

Dan Brtcklm's Demo Tutorial 50 

45 

MathCAD 

Norton ON-Line Program 

395 

2B2 

Guides 

100 

7S 

Opt-Tech Sort 

PC/Tools Deluxe 

149 

80 

105 

70 

Periscope 1 

695 

556 

Periscope III 10 MHz 
PolyAWK 

1495 

1196 

99 

79 

Poly Doc 

PVCS Corporate 

Realia COBOL 

199 

159 

395 

332 

995 

799 

w/REALMENU 

1145 

929 

TK Solver Plus 

395 

382 

Vfeature Deluxe 

120 

111 

X-Tree Pro 

129 

111 

GREENLEAF SOFTWARE INC. 

Green leaf Functions 

209 

149 

Green leaf Comm Library 

229 

169 

Green leaf TurboFunctions 

109 

79 

Greenleaf DataWindows 

295 

209 

OS/2 Version 

395 

299 

Green leaf Bus, Math Lib 

325 

229 

Greenleaf SuperFunctions 

265 

189 

Green leaf Make Form 

125 

99 

OS/2 Version 

Greenleaf OataMath 

170 

135 

Interface 

75 

69 

MEDIA CYBERNETICS 

Dr. HALO III 

140 

101 

HALO DPE 

195 

162 

HALO '68 

32S 

229 

HALO '68 for 2 compilers 

475 

329 

HALO '88 - MS Developers 

595 

399 

TurboHALOforC 

100 

BO 

MICROSOFT 

MS BASIO6.0 

295 

199 

MSC 

450 

299 

MS COBOL V.3.0 

900 

599 

MS Excel 

495 

329 

MS FORTRAN 

450 

299 

MS Macro Assembler 

MS Mouse Serial or Bus 

150 

99 

w/Paintbrush 



& Mouse Menus 

150 

99 


w/EasyCAD 

w/Pamtbrush & Windows 
MS OS/2 Prog. Toolkit 
MS QuickBASIC 
MS QuickC 
MS Sort 

MS Windows/286 
MS WindoW5/3fi6 
MS Windows Dev. Kii 
MS Word 


173 119 

200 139 
350 229 


99 

99 


69 

69 


195 130 
99 69 

195 130 
500 319 

450 2B5 


MORTICE KERN SYSTEMS 

MKS Awk 99 

MKS Lex & Yacc 249 

MKS Make 149 

MKS RCS 189 

MKS SQPS 495 

MKS Toolkit 199 

MKS Trilogy 119 

MKS Vi 149 


SOFTWARE BOTTLING 

FI ash-up 79 

Flash-up Too I Box 69 

SoftCode 79 

Speed Screen 49 


WENDIN 

Operating System Toolbox 99 
PCNX 99 

PCVMS 99 

Wendin-DOS 139 

Application Dev. Kit 99 


es 

212 

127 

161 

420 

169 

101 

129 


60 

45 

70 

45 


109 

80 


PROGRAMMER’S PARADISE: 

HALO ^88 

The latest version of the industry standard. 

Now adds to the Hbrary, subroutines and 
devices which facilitate the development of 
contemporary applications such as Desktop 
Publishing, Document Management, Vision, 
and Imaging. HALO Ws powerful functions 
reduce development time by offering fast, 
effeaive subroutines. And no other graphics 
library supports more languages, more com- 
lilers or more devices, 

ISTr $325 OURSr $229 



f, 


"Halo 


WENOm-DOS VERSION 2.5 

WENDIN-DOS is the new multi-tasking, multi-user MS-DOS 
replacement operating system for IBM compatible Personal 
Computers. Version 2.5 allows users to create hard disk parti¬ 
tions greater than 32 MB, WENDIN-DOS uses the MS-DOS file 
system, and supports MS-DOS commands while providing new 
ones to enable multi-tasking, file protection, and command 
language extensions and enables you to access your files with 
DOS, UNIX, or VAX/VMS style file names—whichever you 
prefer. WENDIN-DOS supports several users on the same com- 
^ute^. WENDIN-DOS now includes XTC, Wend in's ULTIMATE 
■ROCRAMMER'S EDtTOR! 

Minimum 512K memory. 

LIST; Sl39 OURS: $109 


P' 

PI 


mm/M 



MICROSOFT MOUSE 

ff your PC has you trapped into using 
the same old software, iCs time you 
took a look at the new Microsoft 
Mouse. It's the fastest, most efficient 
way to tap into a wealth of business 
programs — at last count, over 250 
compatible applications. It's also the 
mouse that outperforms all others. The 
new Microsoft Mouse points more ac* 
curately, works faster, takes up less desk space, and 
doesn't even require a pad, 

LIST: $150 OURS: $99 

VEDIT PLUS 3,0 

New VEDIT PLUS 3.0 is the ideal 
programmer's editor with stun¬ 
ning performance, speed and 
versatility. New features include 
ICWO level undo, columnar blocks, 
true regular expressions, an easy 
to use pull-down menu system and context sensitive help. 
You also get multiple file editing (any file size), windows, 
unlimited keystroke macros, total configurability and the 
most powerful macro programming language available. 

The new automatic compiler support is nignly flexible and 
comes ready to use for Microsoft, BorlancTand many 
other compilers and assemblers. * _ 

LIST; $185^ OURS: $115 COmpCiVSeW 




1 - 800445-7899 

X Programmer^ 

nimJM 

A Division of Magellan Software Corp 
55 South Broadway, Tarry town, NY 10591 


HOW WE WORK 

PHONE ORDERS 

Hours 9 AM-7 PM EST We 
accept MasterCard, Visa, Ameri¬ 
can Express. Include $3.95 per 
item for shipping and handUng, 
All shipments by UPS ground. 
Rush service available, ask for 
rates when you order, 

MAILORDERS 

POs by mail or fax are welcome. 
Please include phone number. 

RETURN POLICY 

Our "No Hassle" policy means 
if you're not satisfied with a 
product from Programmer's, 
simply return it within 30 days 
for a refund. Some manufactur¬ 
er's products cannot be returned 
once disk seals are broken, so 
check before you buy. 


TECHNICAL 
SUPPORT FROM 
SOFTWARE 
PROS 


INTERNATIONAL 

SERVICE 

Take advantage of our Inter- 
Dational business number for 
details on export charges 
and exchange rates. Payments 
should be made in U.S. dollars. 

DEALERS AND 
CORPORATE ACCOUNTS 

Call and ask for our catalog and 
special volume discounts. 

UNBEATABLE PRICES 

We'll match lower nationally 
advertised prices. 

In NY: 914-332-4548 
Customer Service: 

914-332-0869 
International Orders: 

914-332-4548 
Telex: 510-601-7602 
Fax: 914-332-4021 

Call or Write for 
Latest Free Catalog! 
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0 to 60 in 5 seconds 



with new UniLab Microprocessor Development Tools 


* 64Kt>ytes from hard disk to em ulai ion 

memory in 5 seconds* Thai’s moving. But 
today you’ve got to be fast just to stay in the 
race for better micEoprocessor designs. 

■ The secret is a new, high- speed parallel 
interface: the Orion bus. Which zips data 
between your PC/AT and the 8620 analyzer- 
emulator, breaking the RS-232 bottleneck* 

■ The 8620 with 0-bus gives you complete 
program diagnosis — and solutions — in real 
time. For more than 150 different micro¬ 
processors. Using the same command set 
environment. 

■ A gene rous 2730 trace- cycle b uffer with 
selective filtering lets you cut throu^di the 
clutter and display just the traces you wish. 
And you get l^sec resolution in program 
time measurement Pius continuous InSighl 
monitoring of your 

program’s key 
functions as the>^ 
are performed. 
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Insight Display. InSight blends analyzer- 
emulator techniques to give you continuous, 
real time monitoring of key process or functions* 
And still services user interrupts* It displays 
changing register contents, 170 lines, ports, 
user-defined memory windows. With your 
own labels. 

■ On top of that, you get UniLab's trade¬ 
mark ability to debug by symptom, not just by 
breakpoint and single step. And, to help 
you complete the job on time, on the spot, a 
stimulus generator and EPROM programmer 
are included. 

a Ease of use, another Orion trademark, 

IS also built in. So you have all the familiar 
features and formats you’re used to working 
with. It doesn’t matter if your project is a 
single chip controller or complex lb-bit 


piUfLfMf iJ'hitnf 



Analyzer Triggers. Commonly used triggers 
can be selected quickly from a list of standard 
and usendefined triggers, 

microprocessor, the 8620 is the top price/ 
performance analY^er-emulator that does it 
all. At just J4380. With processor Personality 
Paks typically S550 each. 
m UniLab 8620. Fast-lane debugging that 
gets you to market quicker. 

Call toll-free: 800 / 245-8500, 

In CA: 415/361-8883 



INSTRUMENTS 

702 Marshall St, Redwood City, GA94063 
TLX 530942 FAX 415/361-8970 
Computer tntegrated liu^trumentation 
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67 

What's New 

97 

Short Takes 

Boomerang 

Think C 

SOTA286i 


ALPS Allegro 24 
FamilyCare Software 


First Impressions 

107 

The Compaq 286 SLT 


Reviews 

162 

Plotters in Perspective 

1S3 

The Sun386i 

193 

DelTs System 220 

199 

QuickCapture 

207 

Meige3^ 

215 

Slick 

223 

Agenda 

231 

MacDraw 11 

236 

Review Update: 
Benchmarks at a Glance 
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IT'S riME ¥0 DO SOME 
SERIOUS 386 BUGBUSTING! 



bar and pull¬ 
down menus set a 
new standord for 
debugger 
interfaces. 


FitOBE has 
source-level 
debugging to let 
you your 
program. 


register 
and down with 
single key. 


This is an 
oui-(f-range 
memory-overwrite “ ' ■ 
bug. Since it is 
interrupt related, 

ii only appears in _ 

real time. 


W elcome to your nightmare. Your company has bet 
the farm on your product. Your demonstration 
wowed the operating committee, and beta ship¬ 
ments were out on time. Then wham! 

All your beta customers seemed to call on the same day 
‘'^ Your software is doing some really bizarre things” they say. 
Your credibility is at stake. Your profits are at stake. Your 
sanity is at stake. 

THIS BUG’S FOR YOU 

You rack your brain, trying to figure something out. Is it a 
random memory overwrite? Or worse, an overwrite to a slack- 
based local variable? Is it sequence dependent? Or worse, 
randomly caused by interrupts? Overwritten code? Undocu¬ 
mented “features'’ in the software you’re linking to? And to 
top it off, your paigram is loo big. The software debugger, 
your program and it’s symbol table can’t fit into memory at 
the same time. Opening a bicycle shop suddenly isn’t such a 
bad idea. 

THIS DEBUGGER’S FOR YOU 

Announcing the 386 PROBE"' Bugbuster,*ffom Alron. Nine 
of the top“ten software developers sleep belter at night 
because of Atron hardware-assisted debuggers. Because they 
can set real-time breakpoints which instantly detect memory 
reads and writes. 

Now, with the 386 PROBE, you have the capability to set a 
qualified breakpoint, so the breakpoint triggers only if the 
events are coming from the wrong procedures. So you don’t 
have to be halted by breakpoints from legitimate areas. You 
can even detect obscure, sequence-dependent problems by 
stopping a breakpoint only after a specific chain of events has 
occurred in a specific order. 



Then, so you can look at the cause of the problem, the 386 
PROBE automatically stores the last 2K cycles of program 
execution. Although other debuggers may try to do the same 
thing, Atron is the only company in the world to dequeue the 
pipelined trace data so you can easily understand it. 

Finally, 386 PROBE’s megabyte of hidden, write-protected 
memory stores your symbol table and debugger. So your bug 
can’t roach the debugger. And so you have ixMim enough to 


COULD A GOOD NIGHT’S SLEEP 
PUT YOU IN THE TOP TEH? 




Look at it thi.s way Nine of the top-ten software products in 
any given category were created by Atmn customers. Maybe 
their edge is - a good night’s sleep. 

Call and get your free, 56-page bugbusting bible today. 
And if you’re in the middle IP. of a nightmare right now, 

give us a purchase order 
number. We’ll FEDEX 
you a sweet dream. 


BUGBUSTERS 


of Northwest Instrument Systems, Inc. 
Saratoea Office Center • 12950 Saratoga Avenue 
Saratoga, CA 95070 • Call 408/253-5933 today 


'^Ver-Viewn for a>MPAQ. unj Copyriglit <0 I9«7 Atron. 3B6 PWOBE ia a trademarit of Alroa Cali 44-2-;fiS544SS in the UK iml 8*120 in W«st Gennany 
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WHAT’S New 


SYSTEMS 


3Com's Answer to a LAN Workstation 


T he 3St3tiDn/2E, built 
around an Ethernet 
local-area network, is 3Com 
Corp/s latest answer to an 
intelligent personal com¬ 
puter for the business 
masses. 

Unlike the SStation that it 
replaces, the 3Station/2£ 
provides for graphics- and 
computation-intensive ap¬ 
plications such as desktop 
publishing and spread¬ 
sheets. It also has a faster 
clock rate. The 256K-byte 
video display buffer sup¬ 
ports the hi^er-resolution 


VGA (800 by 600pixels) that 
is used in Microsoft Win¬ 
dows, AutoCAD, Ventura 
Publisher, and GEM Desk¬ 
top Publisher. 

Specifically, the 3Sta- 
tion/2E motherboard com- 
bines a lO-MHz 80286 
microprocessor with a VGA 
graphics driver, 1 to 5 mega¬ 
bytes of RAM, an Ethernet 
connection, and a socket for 
an optional math copro¬ 
cessor. What this worksta¬ 
tion doesn't have is a disk 
drive—mass storage can 
sometimes best be managed 


by the network file server, 
3Com says. 

With 3Com*s Maxess 
SNA Gateway software/card 
combination, PCS/TCP, and 
PCS/XNS software, the 
3Station/2E provides for 
communication with Sys¬ 
tems Network Architecture, 
Transmission Control Proto- 
col/lntemet Protocol, and 
asynchronous host connec¬ 
tivity, respectively. 

You can connect some pe¬ 
ripherals with either of the 
two RS-232C asynchronous 
serial ports (9- ^ 25-pin), 


and you can connect a printer 
through the Centronics- 
compatible parallel port. 

Each 3Station/2E can 
function as a DOS worksta¬ 
tion or as an OS/2 worksta¬ 
tion. The network c^erating 
system software can be 
3Com*s 3+ or 3 +Open 
LAN manager or NovelPs 
NetWare, version 2. L 
Price: $2495, without a 
monitor. 

Contact: SCom Corp., 3165 
Kifer Rd., Santa Clara, CA 
95052,(408)562-6400. 

Inquiry 1101. 


Laptops Follow 
Function 

T he Toshiba T5200 lap¬ 
top, an 80386-based 20- 
MHz machine with 2 mega¬ 
bytes of RAM and a VGA slot, 
is now the company's most 
powerful portable. 

The gas-plasma displ^ has 
built-in VGA capabilities, and 
there's a VGA port for add¬ 
ing a bigger monitor. It has 16- 
gr^-scale functionality, 
with a resolution of 640 by 480 
pixels. Standard equipment 
also includes a 40-niegsby te 
hard diskdrive and a 1.4^ 
megabyte 3 Vi-inch floppy disk 
drive that’s PS/2-compatible. 

The keyboard is a 91-key 
AT comp^ble with separate 
cursor-cootiol keys and a nu¬ 
meric keypad. In all, the por¬ 
table weighs almost 19 
pounds and is about 4 inches 
thick—a tad heavy and prob¬ 
ably too big for your average 
briefcase. 

Each system comes with a 
full-length 16-bit expansion 
slot and a half-length 8-bit 
expansion slot. 

Options include an internal 
2-megabyte memoi^ module 
that’s compatible with the 


Lotus/Intel/Miciosoft Ex¬ 
panded Memory Specifica¬ 
tion, a 2400-lHt-per-second in¬ 
ternal H^es-compatible 
modem, and a carrying case. 
Price; $9499 with 40-mega- 
bytiO hard disk drive; $10,999 
with 100-megabyte hard disk 
drive. 

Contact: Toshiba America, 
Inc., Information Systems Di¬ 
vision, 9740 Irvine Blvd., 
Irvine, CA 92718, (714) 583- 
3000. 

Inquiry 1100. 


Hewlett-Packard’s 

80386 

T he Hewlett-Packard 
Vectra QS/16 is a 32-bit, 
80386-based desktq) box 
that’s basically a smaller ver¬ 
sion of the Vectra RS/i6 
floor-standing unit. 

The QS/16 can run MS- 


DOS, OS/2, or Santa Cruz Op¬ 
erations’ Xenix. But HP Vec¬ 
tra DOS and Microsoft 
Windows/386 are included. 
The basic machine comes with 
1 megabyte of memory (with 
space for 16 megabytes on the 
motherboard), a 1.2-mega- 
byte 5 U-inch floppy drive, 
and seven expansion slots. 

Also standard is a hard 
disk controller, an RS-232C 
port, and a Centronics paral¬ 
lel port. There’s an 80387 nu¬ 
meric coprocessor socket and 
an HP Human Interface Loop 
Port that simultaneously sup¬ 
ports up to seven input devices, 
such as a touchscreen, a 
mouse, and a graphics tablet. 

A 40'megabyte hard disk 
drive with disk caching is 
available as an option, as is a 
14-inch color or monochrome 
display and a 31i-ioch floppy 
drive. An AT-style 101-k^ 
keyboard is also standard. 
Price: $3995; $5095 with a 


40-megabyte hard disk drive. 
Contact: Hewlett-Packard 
Co., Inquiries, 19310 Prune- 
ridge Ave., Cupertino, CA 
95014, or call HP as listed in 
your local white pages. 
Inquiry 1102, 


The Portable with 
a Desktop Punch 

S porting a 20-MHz 

80286 microprocessor and 
weighing much less than its 
desktop cousins is the LCD- 
286 portable from Scantech 
Computer Systems. 

It com^ standard with 1 
m€^yte of zero-wait-state 
RAM, a 20-megabyte hard 
diskdrive, and a L2-niegabyte 
514-inch floppy disk drive. 

The LCD screen is 80 columns 
by 25 rows. Inside the ma¬ 
chine are three full-length and 
two half-length slots. 

Support for CGA and EGA 
graphics is also available. 
Prkc: $3495; $3995 for 
CGA version; $5495 for EGA 
version. 

CoDtact: Scantech Computer 
Systems, Inc. , 12981 Ramona 
Blvd., Unitl&H, Irwindaie, 
CA 91706, (818) 960-2999. 

Inquiry 110(3, 

continusd 


SEND US YOUR NEW PRODUCT RELEASE 

We"d like to consider your product for publication. Send us full 
information, including its price, ship date, and £m address and 
telephone number where readers can get further infarmathn. Send 
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter^ 
borough, NH 03458, Information contained in these items is based 
on manujactufers ’ written stateftients and/or telephone interviem 
with BYTE reporters, BYTE has not formally reviewed each product 
mentioned. These items, along with additional new product 
announcements, are posted regularly on BIX in the micTobytes,sw 
and microbytes.hw conferences. 
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WHAT’S NEW 


Tapes Store 
Gigabytes 
at File Servers 

B ecause networks are 
generally using central- 
file-server fedmdogy, 

^eie the main memory back¬ 
up systems need to be located 
at the file servers, MIS manag¬ 
ers are interested in gigabyte- 
capBciXy tape storage. 

The portable MaynStream 
2200HS allows for backup of 
more than 2 gigabytes of data 
on a removable and rewritable 
8-millimeteT cassette tape. 

Data transfer is rated at 250K 
bytes per second, and May¬ 
nard's standard multitasking 
software is included. 

About the size of a hard 
disk drive, the 2200HS is 
based on helical-scan tech¬ 
nology, This involves magneti¬ 
cally writing on the tape in 
thin diagonal stripes, reducing 
the size necessary for the 
Maxell cassette tapes. Each 
cassette tape is slightly laigei' 
than a standard audiocassette 
tape. 

Features include lead- 
after-write error checking and 
automatic rewrite, an error- 
correction code that corrects 
up to 264 bytes in each data 
block, and a head-to-tape 
speed of 150 inches per 
second. 

The software has two main 
features to help you maintain 
up-to-date files. You can save 
backup specificatioos in a 
script file to autcHnate routine 
backup sessions. You can also 
make the routine backups 
automatically using a b^k- 
ground program called 
Autoback. 

The Archive feature saves 
har d disk space by making it 
easier for you to transfer in¬ 
active hard disk files onto a 
backup cassette. The basic 
XT- and AT^compadble pack¬ 
age includes software, drive, 
controller cards, cables, and a 
cassette. PS/2 is offered as an 
option. 


PERIPHERALS 



Prfce; $6995; $7095 for PS/2 
models. 

Contact: Maynard Electron¬ 
ics, 460 East Semoran Blvd., 
Casselberry, FL 32707, 

(407) 331-64(K. 

Inquiry 1104* 


Portable Printer 
with Desktop 
Capabilities 

T he Express Writer 311 is 
a compact, ll-pound, 24- 
pin letter^quality printer that 
prints 180 characters per sec¬ 
ond in draft mode and fea¬ 
tures a maximum resdutkm of 
360 by 360 dots per inch. 

It includes a 16K-byte buf¬ 
fer with an additional 32K 
bytes available thiou^ an 
optional RAM card that can be 
used as a buffer or for down¬ 
loadable fonts. Three resident 
emulations include Toshiba/ 
Qume, IBM ProPrinter, and 
Epson LQ Series. 

Resident fonts include 
high-speed draft. Courier, 
Prestige, Elite, condensed, 
and proportional. Paper can be 
as wide as 10 inches. 

Price: $589. 

Contact: Toshiba America, 
Inc., Information Systems 
Division, 9740 Irvine Blvd., 
Irvine, CA 92718, (714) 
583-3000. 

Inquiry 1105* 


Scanner Handles 
4368 Pixels per Inch 

N ikon has a full-color 

film scanner for graphics 
art and desktop publishing. 

It's the Nikon LS-3500 film 
scanner, and it reads both 
color and monochrome 35 mm 
film positives and negatives 
directly. 

Existing film scanners use 
a 300-pixel-per-inch reading 
resoluti<Hi. The LS-3500 will 
read at a resolution o^ 6144 by 
4096 pixels, or 4388 pixels 
per inch. It can be connected 
to computers through RS- 
232C mul GPIB interfaces, 
with half-length cards sold by 
mar^ companies besides 
Nikon. 

Operation of the 11- by 15- 
by 6-mch, 13-pound scanner 
involves placing the 35mm 
slide in the film holder; the 
scanning sequence starts im¬ 
mediately. A CCD element 
strip, consisting of 4096 ele¬ 
ments in a vertical bar, reads 
image data in lines as the 
film passes in front of the 
CCD chip. The film passes 
three times in front of the CCD 
element^once each for blue, 
green, and red—with 6144 ver¬ 
tical increments scanned for 
each color. 

The image data is automat¬ 
ically, continuously tians- 
to the computer for 
processing. At the GPIB rate of 


750K bytes per second, a 
4096-byte vertical strip is 
transferred every 5 millisec¬ 
onds to the host computer bus. 
The 6144 vertical readings 
take 15 seconds each, with 
three vertical readily per 
slide, totaling 45 seconds per 
slide. 

Once the image is stored in 
your PC, XT, Ar,CH^MacU, 
you can combine the image 
data with word processing data 
for printing, or you can store 
the image on a hard disk, for 
example. 

Price: $9995 without GPIB 
card (which is priced about 
$450 from other vendors). 
Contact: Nikon, Inc., Blec- 
tronic Imaging Division, 623 
Stewart Ave., Garden City, 

NY U530, (516) 222-0200. 
Inquiry 1106* 


Ventek Upgrades 
VGA 

T WO pages side by side or 
one page with a display 
resolution of 1280 by icfed 
pixels are two of the features of 
Ventek’s AT-compatible AT 
2000 desktop publishing/CAD 
system. 

The system consisCs of a 
board with built-m VGA and a 
20^mch monitor. Each board 
includes prt^rietary hardware 
for updating a standard 640- 
by 480-pixel screen at twice 
the rate, Ventek c laims . 

In its high-resolution 
mode, drivers are supplied for 
Microsoft Windows, Auto¬ 
CAD, Ventura Publisher, 

GEM, Lotus 1-2-3, and 
WordPerfect. With the MS- 
Windows driver, you can use 
Aldus PageMaker. 

Price: $2695. 

Contact: Ventek Coip., 

31336 Via Colmas, Suite 102, 
Wi^ake Village, CA 91362, 
(818)991-3868. 

Inquiry 1107* 

conrinued 
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llburpadwours? 


If you perform 
calculations, the answer 
is obvious. 

MathCAD 2.0. 

It’s everything 
you appreciate about 
working on a scratch¬ 
pad-simple, free-form 
math-and more. More 
speed. More accuracy. 

More fleability. 

Just define your 
variables and enter your 
formulas anywhere on the screen. MathCAD 
formats your equations as thqf’re typed. 
Instantly calculates the results. And displays 
them exactly as you’re used to seeing them- 
in teal math notation, as numbers, tables 
or graphs. 

MathCAD is more than an equation 
solver. Like a scratchpad, it allows you to add 


text anywhere to 
support your work, 
and see and record 
every step You can 
try an unlimited 
number of what-ifs. 
And print your 
entire calcdation as 
an integrated docu¬ 
ment that anyone 
can understand. 

Plus, MathCAD 
s loaded with powerful 
built-in features. In addition to the usual trig¬ 
onometric and ejqronential functions, it 
includes built-in statistical functions, cubic 
splines, Fourier transforms, and more. It also 
handies complex numbers and unit conver¬ 
sions in a completely transparent way. 

Yet, MathCAD is so easy to learn, you'll 
be using its full power an hour after you b^in. 


What more could you ask for? How about 
two new applications pads to increase your 
productivity? 

The Advaaced IHath ApplicalioDs 
Pack includes 16 applications tike eigenvalues 
and eigenvectors of a symmetric matrbt, solu¬ 
tions ^ difterential equcdions, and polynomial 
least-sqiures fit. 

'The Statistics Aiqilicatioos Pack lets 
you perform 20 standard statistical routines sudi 
as multiple linear r^ression, combinations and 
permutations, finding the median, simulating a 
queue, frequency distributions, and much more. 

MathCAD lets you perform calculations in 
a way that's faster, more natural, and less error- 
prone than the way you’re doing them now- 
whether you use a c^culator, a spreadsheet, or 
prt^rams you write yourself. So come on over 
to MathCW and join 45,000 enthusiastic users. 

For more iiiftmation, contact your dealer 
or call 1-800-MATHCAD (In MA: 61YS7?^)017}. 



Requires IBM PC*or compalible, S12KB RAM, graphics card. 

IBM PC* fntefnaiiqnil fluKinm Machine Coipomiwi. 

MMhCAD* MUIVSoAJm. 


© n»MMliSol, hL 


MathCAD 

MilhSofl, Inc., One KnadnU Cunbridg^, HA a2]3a 
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WHAT’S NEW 


Faxes Almost Send 
Themselves 

A noo-boflid 80188 
microprocessor lets the 
9600-bit-per-secoiKi, 
length JT Fax 9600 PC boaid 
transmit to the 3 mOlioD 
Group in facsimile and PC 
faxes in the world, according 
to the manufactuier. 

Group in (denoting the 
best facsimile standard using 
analog telecommunications 
transmission) limits the data 
rate to 9600 bits per second. 
Group 1V facsimiles can travel 
at up to 64K bits per second. 
But Group IV requires digital 
telecommunications trans¬ 
mission—something telephone 
companies are working furi¬ 
ously toward but that isn’t cur¬ 
rently available on more than 
10 percent of all telecommuni¬ 
cations lines. 

The JT Fax 9600 PC is de¬ 
signed with a proprietary 
“ctmvert-and-send capabil¬ 
ity/* Quadram claims, which 
automatically strips out 
printer-command sequences 
and subsequently corrverts 
the file to ASCII and to fax 
format as it’s transmitting. 

For one page, it takes about 30 
seconds. 

Software is memory resi¬ 
dent, using I90iC bytes of 
RAM. Should you need that 
RAM for a memory-intensive 
application, for example, you 
can remove the software from 
active memory with an Exit 
command at the DOS prompt. 
Another helpful feature per¬ 
mits transmission of faxes 
using the software Print com¬ 
mand so a fax can be sent from 
the screen from a stored file, 
or created from previously re¬ 
ceived faxes Of scanner input. 
Received faxes can be dis¬ 
played on-screen, stored cm 
disk, or output to a dot-matrix 
or laser printer. 


ADD-INS 



Other features include a 
graphics/text merge, a high- 
resolution mode, aiHl a com¬ 
pressed print mode to reduce 
spreadsheets to 8V^-by-ll 
size. 

Price: $795. 

Contact: Quadram, One 
Quad Way, Norcross, GA, 
30093,(404)564-5566, 
loquJ^ 1109. 


Double Your Disk 
Capacity 

T he DiskDoubler is a 
half-length card that dou¬ 
bles storage capacity on all 
your disk drives—floppy 
drives, hard drives, and 
RAM drives. 

It uses a proprietary data- 
compression technology and is 
compatible with the IBM PC, 
XT, AT, and compatibles that 
operate under DOS 2,0 or 
higher. The DOS shell, a TSR 
(terminate-and-stay-resident) 
program called DD.COM, acts 
to compress and uncompress 
the files as they are handled 
by DOS, 

The interface to the disk is 
interactive and does not re¬ 
quire that the entire file be 
uncompressed for use—it auto¬ 
matically compiesscs and un¬ 
compresses only those being 
addressed. 

System files with the ex¬ 
tensions ,EXE, ,COM, ,SYS, 
.BAT, and .BIN aren’t auto¬ 


matically con^ressed or un¬ 
compressed because DOS 
can’t recognize them in a com¬ 
pressed state. But you must 
manually compress these files 
for them to work with the 
add-in. 

The DiskDoubler works 
best with English text, though 
there are algorithms for data 
in the form of spreadsheets and 
dBASE files. Compression 
ratios vary, so some disk ca¬ 
pacities could be more than 
doubled, 

Prke: $189, 

Contact: Datran Coip,, 2505 
Foothill Blvd., La Crescenta, 
CA 91214, (800)332-0456; 
in California, (818) 

248-8780. 

Inquiry 1111. 


A“Foxy” 

Development 

System 

T he SC/FOX paraUel co- 
processor and the Harris 
RTX 2000 real-time proces¬ 
sor come bundled with a soft¬ 
ware development system that 
includes a Forth optimizing 
compiler, editor, and run 
utility operating from MS- 
DOS. 

SC/FQX denotes the 
manufacturer, Silicon Com¬ 
posers, and the idea of the 


parallel coprocessor, Fordi- 
Optimized Express, All you 
add is code, and you can per¬ 
form multiple applications, 
including real-time control, 
image and signal processing, 
data acquisition and compres¬ 
sion, and computation-inten¬ 
sive applications. 

All nonmemory access in¬ 
structions execute in one clock 
cycle. Memory access m- 
stnictions execute in two 
cycles. Up to five high-level 
Forth instructions can be com¬ 
bined and executed in paral¬ 
lel in a single clock cycle. 
Price: $1995, 

Contact: Silicon Composers, 
Inc., 210 Califcania Ave., 
Suite K, Palo Alto, CA 
94306, (415) 322-8763. 

Inquiry 1110. 


Fiber Optic 
Integration 

P roteon has introduced 
integrated token-ring 
cards for its ProNet 10, 
which the compaiiy claims was 
the first commercially avail¬ 
able token-ring network in 
1981. 

These new cards, model 
number pl307, have the opti¬ 
cal fiber connection with an 
SMA 905 connector directly 
on the card rather than on a 
separate box, which the cards 
plug into with shielded 
twisted-pair cabling. 

Proteon’s shielded twisted 
pair (unlike the unshielded 
twisted-pair cabling installed 
by telephone companies) 
allows transmission distances 
of up to 160 meters. 

^ch pl307 plugs into the 
expansion slot of an IBM PC, 
XT, AT, or compatible. 

Price: $1200. 

Contact: Proteon, Inc., Two 
Technology Dr., Westbor- 
ough,MA 01581, (617) 
898-2800. 

Inquiry 1112, 

continued 
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Why Paradox 2.0 makes your 
network run like ctockwork 



pAR'l”’' 




Paradox* runs smoothly, intelligently 
and so transparently that multiple 
users can access the same data at 
the same time—without being aware 
of each other or getting in each 
other’s way. 

With Paradox news travels fast 
and it’s always accurate 
Paradox automatically updates itself 
with a screen-refresh that ensures that 
all the data is up to date and accurate 
all the time. Record-locking, Paradox- 
style, safeguards data integrity by 
preventing for example, two different 
users from making changes to the same 
record at the same time. 

Mmv t9 m9k9 fMf mwMiutt mAmt* wort 

1b run Paradox 2.0 or the Paradox Network Pack on a network, you need; 

■ Novell with Novell Advanced Netware version 2.0A or higher 

■ 3Com 3PhJS with 3Com 3+ operating system version 1.0,1.1 
or higher 

■ IBM Token Ring or PC Network with IBM PC Local Area Network 
Program version 1.12 or higher 

■ Torus Tapestry version 1.45 or higher 

■ AT&T Starlan version 1.1 or higher 

■ Banyan VINES version 2.10 

■ Other network configurations that are 100% compatible with DOS 
3.1 and one of the listed networks 

Sytfm R99uinm9tttt for Me Httwork WbrktMiM 

■ DOS 3.1 or higher 

■ 640KRAM 

■ Any combination of hard, loppy, or no disk drives 

■ CompahUe monochrome, color, or EGA monitor with adapter 


Xustonwr satistadion is our main cxmcam; it wWwi 60 days ol purchase tiis product 
does rvX petiQfm in accordarice «eh ow claims, cal otf cteiornw service departn^ 
and we will arrange a reiund 

Paradm is a registersd trademark ol Ansa Sollwarr Ansa is a Bortnd mtam a Conai 
Company Olief brand and product names we regislered trademarks or bademarks ol 
Iheir resfwcllwa boiders. CopyrigM *1988 Bortand InlemWionaL Bl 1243 


When I saw the record-locking and 
autorefresh in action. I couldn't 
believe it. Here was a true network 
application, a program that can actu¬ 
ally take advantage of a network to 
provide more features and functions, 
things that can’t be done with a stand¬ 
alone PC. 

Aaron Brenner. LAN Magazine 

With Version 2.0. Paradox becomes a 
sophisticated multiuser product that 
boasts an impressive selection of data- 
production features and password- 
security levels. 

Rusel DeMaria, PC Week 

Paradox responds instantly to 
“Query-by-Example” 

The method you use to ask questions 
is called Query-by-E)xample. Instead of 
spending time figuring out how to do 
the query, you simply give Paradox an 
example of the results you’re looking 
for. Paradox picks up the example and 
automatically seeks the fastest way of 
getting the answer. 

Queries are flexible and interaaive. 
And in Paradox, unlike in other data¬ 
bases. it’s just as simple to query more 
than one table as it is to query one. 

U The program elegantly handles 
all the chores of a multiuser database 
system with little or no effort by 
network users. 

Mark Cook and Steve King. 

Data Based Advisor 55 


U Paradox... has quickly become 
the state-of-the-art product among 
PC database managers ... Paradox 
still reigns supreme as the thinking 
user’s DBMS. 

Jim Seymour, PC Magazine 55 

You don’t have to be a genius 
to use Paradox 

Even if you’re a beginner. Paradox 
is the only relational database manager 
that you can take out of the box and 
begin using right away. 

Because Paradox is driven by the 
very latest in artificial intelligence 
technology, it does almost everything 
for you—except take itself out of the 
box. (if you’ve ever used 1-2-3* or 
dBASE.* you already know how to 
use Paradox, it has Lotus-like menus, 
and Paradox documentation includes 
“A Quick Guide to Paradox for Lotus 
Users” and ”A Quick Guide to Paradox 
for dBASE users.”) Paradox, it makes 
your network work. 

60-Day Money-back Guarantee* 

For a brochure or the dealer nearest you 
Call (800) 543-7543 



INTfftNATIONAL 
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WHAT’S NEW 


Grabbing Frames 
Compatibly 

T he Variable-Scan 100- 
AT, an AT-compatiblc 
image processor, works with 
more nonstandard video sen¬ 
sors than any other board, 
claims the manufacturer. Of 
course, it also works with all 
the standard video sensors as 
well. 

The board, from Imaging 
Technology, supports image 
acquisition of up to 1024 by 
1024 pixels on RS-170 and 
CCIR cameras, as well as on 
CCD sensors that don't con¬ 
form to fixed industry stan¬ 
dards such as linescan, fast- 
frame-rate area scan. X-ray, 
and high-resolution cameras— 
which are used for many spe¬ 
cialized applications. 

The VS lOO-AT includes a 
trigger that allows the board to 
be synchronized with exter¬ 
nal events, which helps in cap¬ 
turing images when a part of 
a conveyor belt passes under a 
camera for inspection. 

A 768- by 512-pixel 
image-capture mc^e provides 
for square pixel acquisition 
and displ^ when working with 
CCIR cameras. A program¬ 
mable gain and level is used to 
correct fluctuations in light¬ 
ing and to interface with non¬ 
standard video signals with 
output levels. A digital input 
port eliminates the interim 
digitation step if the video sen¬ 
sor outputs digital data 
directly. 

Software support comes 
from a library that includes 
about 150 hi^-level image- 
processing and control func¬ 
tions. Included are functions 
that improve the signal-to- 
noise ratio of the captured 
image and find edges. 

Price: $4495; $995 for ITEX 
100 software. 

Contact: Imaging Technol¬ 
ogy, Inc., 600 West Cum¬ 
mings Park, Woburn, MA 
01801,(617)938-8444. 
Inquiry 1113. 


HARDWARE • GRAPHICS 



Workstation-Quality 

Graphics 

T he Artist Designer 16 
MC is a 16-bit Micro 
Channel card for 1664- by 
1200-pixel resolution for 
monochrome applications. 

Designed by Control Sys¬ 
tems, it supports the Direct 
Graphics Interface Standard 
developed by Graphic Software 
Systems through on-board 
firmware. 

DGIS drivers support 
VersaCAD, AutoCAD, Page¬ 
Maker, Ventura Publisher, 
Lotus 1-2-3, CADvance, 
P-CAD, and others. 

The Artist Designer 16 
MC controller incorporates the 
Texas Instruments 34010 
microprocessor, which uses 
display-list processing tech¬ 
niques for 5-MIPS RISC per¬ 
formance. This relieves the 
host CPU from complex pro¬ 
cessing tasks associated with 
graphics algorithms and soft¬ 
ware emulation, for example. 

It is especially useful in cus¬ 
tom graphics progranuning, 
the manufacturer claims. 

Operation can be either 
1 bit or 2 bits per pixel, soft¬ 
ware-selectable. The display 
window of 4096 by 2048 
pixels or 2048 by 2048 pixels 
is displayable menK>ry. In the 
2-bit-per-pixel operating 
mode, four shades of gray 
can be displayed, with a reso¬ 


lution of about 150 dots per 
inch on a page-size monitor. 
Price: $3995. 

Contact: Control Systems, 
Inc., 2675 Patton Rd., St. 
Paul, MN 55113, (612) 
631-7800. 

Inquiry 1114. 


Kit Transforms 
Your PC into a CAD 
System 

C ADPak includes every¬ 
thing you need to trans¬ 
form your PC into a CAD 
system, says developer GTCO 
Corp. 

Tliere’s a CADcontroller 
graphics controller, an asyn¬ 
chronous communications 
adapter, a micro Digi-Pad digi¬ 
tizer, 1 megabyte of extended 
memory, and software. 

The controller offers 1024- 
by 768-pixel or 8(X)- by 600- 
pixel resolution, interlaced or 
noninterlaced color graphics, 
and a Hitachi Advanced CRT 
Controller. 

The Micro Digi-Pad digi¬ 
tizer works in a 12- by 12-inch 
active area and includes a 4- 
button cursor with Binary Sty¬ 
lus with two barrel switches. 
The software disk drivers are 
included for AutoCAD Re¬ 
lease 9, VersaCAD, Generic 
CADD, and others. 

Price: $999; $1489 with 1 
megabyte of RAM. 

Contact: GTCO Corp., 7125 
Riverwood Dr., Columbia, 

MD 21046, (301) 381-6688. 
Inquiry 1115. 


Scan Converters 
Enhance Graphics 

T he RGB/Videolink con¬ 
verts microccwnputer 
video graphics to NTSC 
video (television) for video¬ 
taping, video projection, and 
video transmission. RGB pre¬ 
viously offered scan convert¬ 
ers designed only for work¬ 
stations made by such 
companies as Sun and Apollo. 

The Mac I1-, PC- and 
PS/2-compatible scan convert¬ 
ers offer 24-bit color and 
real-time performance as long 
as you have an EGA or a 
VGA frame buffer. 

An optional RGBA^ideo- 
link Plus includes a built-in 
video mixer that allows you 
to overlay computer graphics 
over live video—in windows 
or in the background, for 
example. 

The main feature of both 
RGB dedicated image proces¬ 
sors is a proprietary filter 
that eliminates the flicker 
problem, RGB claims. 

That flicker problem gen¬ 
erally accompanies interlaced 
video transmission. The fil¬ 
ter makes possible a composite 
television image similar to 
the original computer image in 
stability. 

The RGBA^ideolink ac¬ 
cepts full-screen, noninter¬ 
laced RGB input and pro¬ 
vides genlock, sync 
generation, and encoding to 
output the NTSC video. Com¬ 
plete scan conversion is ac¬ 
complished in real time. The 
RGB/Videolink requires no 
software modifications, and it 
doesn't affect performance 
of the host or its RGB monitor. 
Price: $9900; $11,400 for 
the RGB/Videolink Plus. 
Contact: RGB Technology, 
2550 Ninth St., Suite 114, 
Berkeley, CA 94710, (415) 
284-4330. 

Inquiry 1116. 

continued 
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PboBastm^^I^^ PboR 


Professional Basic 
Programming Library 


ROImEFtm 

On-Line Help 
Fbr PboBas 



Announcing PitoBAe Version 3.0, now with 
over 335 assembly routines to really kick 
QuickBASIC and BASCOM into high gear. 
BYTE magazine calls PboBas a “‘Super- 
charger for QuickBASIC*’. Thousands of 
programmers rely on PboBas to make their 
life easier and to enhance their programs 
with features like: 

e An 800-page 3-paf1 manual 

• Full-featured windowing 

• Screen snapshots (Text & Graphics) 

m String, array, and pointer sorts 

m yghtning<fast file I/O 

e Full mouse support 

Create dazzling screens In text mode, CGA, 
EGA, VGA or Hercules graphic modes. Save 
and restore screen snapshots to arrays, 
EMS memory or files. Full featured window- 
ing to meet the most demanding jobs. The 
PboBas system of virtual screens allows 
you to draw full or partial screens to 
memory, and then snap them on in an 
eyeblink. You can even create vitural 
screens far larger than the display screen. 

Sick of running out of string space? Store 
hundreds of K In numeric arrays or mega¬ 
bytes in extended or expanded memory. 
Tired of using a kludgy SHELL to DIR to 
read a directory or archive files? Scan sub¬ 
directories or .ARC files using wild-cards 
and store thousands of file names, dates, 
and times. Wish you could drag a window 
containing text or a menu around the 
screen with a mouse? It’s easy! 

PboBas gives you a complete set of 
blazingly-fast file routines. Read or write 
huge chunks of data at a clip, with file lock¬ 
ing and error handling so that you can even 
use them In subprograms. You1l never want 
to use BASIC’s file I/O again! Sort data with 
lightning fast array and pointer sorts. 
Search files or arrays at assembly speeds. 
PboBas also has over 200 other essential 
services including handy string, date, time, 
directory and array manipulation, string, 
screen and data compression, full mouse 
support, valuable equipment and input 
routines and faster replacements for most 
BASIC commands. 

Whether you are a professional or a novice, 
PboBas will boost your BASIC in ways you 
never dreamt possible. PboBas allows pro¬ 
fessionals to save time and work and lets 
novices write professional-quality programs 
quickly and easily. After all, how much Is 
a few hundred hours of your time really 
worth? 

For all versions of QuickBASIC and 
BASCOM incJuding BASCOM 6.0 for OS/2. 
Just $135Ml 


PboRbf provides pop-up help for the 
routines In PboBas and is an extension of 
the QuickBASIC programming environment. 
Find help on any routine with a few key¬ 
strokes or mouse clicks. Pop-up an ASCII 
chart, calculator, scan code module, box 
diagram, your own help information or 
almost any DOS program via a hot-key. 
Just $50Mf 


R.oS. 


BOWCBEENtm 

FrofesHlonal Screen 
Management System 


PboScbeein Is a futl-featured screen gener¬ 
ator/editor that will save you more design 
and coding time than you ever thought 
possible. PboScbben treats screens like a 
word processor treats text to provide com¬ 
plete control over characters, colors, and 
placement. Design Input screens with up to 
130 fields and 19 pre-defined and 2 user- 
defined masks. Use PboBas or the includ¬ 
ed BASIC/Assembler subroutines to access 
the screens. No kludgy code generators 
here! Comes with subroutine source, exten¬ 
sive on-line help, and a 285 page manual. 


Just 199.00/ 


PboMa' 




lTH 


.tm 


PboMath Is a collection of over 150 high- 
level routines that provide mathematical 
functions and operations for programmers 
who often work in mathematics, science, 
or engineering. Complex variables, real and 
complex matrices, real and complex trigo¬ 
nometric and h^fperboiic functions and their 
inverses, solution of linear equations, in¬ 
tegration, differentia! equations, Fast 
Fourier transforms and many other useful 
routines are provided. 


For years Fortran has been the language of 
choice for scientific and engineering ap¬ 
plications, but it lacks many of the useful 
features of QuickBASIC. PboMath con¬ 
tains most of the Fortran mathematical and 
numeric functions and allows you to easily 
translate Fortran code to BASIC or write 
new programs in BASIC while retaining For¬ 
tran’s numerical prowess. 

The PboMath manual is over 200 pages 
and provides a complete description of 
each routine, including any algorithm and 
the mathematical formula the routine uses, 
shown in standard notation. For Quick¬ 
BASIC 4 and BASCOM 6 only. Just $99,001 


The TooLKrr is a collection of assembly 
and BASIC modules that use the PboBas 
library to save you even more hours of grunt 
work. Why spend hundreds of hours re¬ 
inventing the wheel when you can just plug 
in T 001 .K 1 T modules like: 

# Menu Generators 
e Fast i-tree Indexing 
m Minted I tor with word-wrap 
e Patch .EXE fifes 
m Protected storage areas 
e Julian dale routines 

The TooLKiralso Includes clock, calendar, 
windowing, BCD math routines and much 
more, complete with BASIC source code 
and a comprehensive manual. The PboBas 
ToolKit adds capabilities and helps con- 
sen/e your most valuable asset of afl—timel 
Requires PboBas . Just $99,001 


PboBaStm 

TeleComm ToolKit 


The PboBas TeleComm ToolKit Is a col¬ 
lection of high-level communications 
modules that you plug into your code to pro¬ 
vide popular file transfer protocols, terminal 
emulations, login scripts and baud rates up 
to 115,200 baud. You get: 

• Xmodem/ModemT/Xmodern’l k 

• Ymodem {single and batch) 

• CnC'^16 and Checksum 

• VT52, VT100, ANSI BBS etc, 

• Auto Dialer & data base 

m Documented BASIC source 

Why use clumsy SHELLS to complex 
terminal programs when you can plug 
just the communications routines you 
need into your code? Implement just 
the features and commands you want. 
Requires PboBab. Just $75.09/ 


Our thirty day, money-back guarantee assures 
you the highest quality and our technical sup¬ 
port staff Is always ready to help. Try our BBS 
at (SOI) 953-7738 or give us a call at: 



HflMMERLY 

COMPUTER SERVICES, INC. 


BOOS SANDY SPRING ROAD • LAUREL. MD 20707 
INTERNATIONAL CALLS: (301) 9^2191 

( 800 ) 343-7484 

' ' FVOC # 30t-725-St47 

Add S5.G0 per itefn ($6.00 Canada) for shipping per order. 
Europe: $39.00 for 1st Item plus $5.00 for each additional 
Item. Visa. M/G. C-C.O. (US Only} checks and approved 
POs accepted. Trademarks PboSju, PhuRep, pHoScHKni 
PboMath: Hammerly (^mputer Services, Inc. OuicN- 
BASIC. BASCOM: Microsoft Corp. 
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ClearCase Mouse—Specicd Edition From Logitech. 

To celebrate the shipment of our two millionth mouse, we 
took the covers off our winning technology. 

But this mouse is a lot more than just a pretty case. Its 
compatible with virtually all mouse-based programs, pjusyou 
can program it to "mousiff" any keyboard-based application. 
And it doesn't need resetting when you switch programs. 

High resolution, adjustable cursor control, and a program¬ 
mable 9,600 baud rate let you move the cursor quickly and 
accurately, even on detailed graphics-perfect for applications 


for Christmas. 



like PaintShow" which, it so happens, comes with your 
ClearCase Mouse. 

You get everything for $149. The package includes: the 
Logitech ClearCase Mouse for IBM PC, XT, or AT and PS/2 or 
100% compatibles; a 9~25 pin adapter; Plus Package"software; 
and Logitech PaintShow" (which requires a graphics card). 

Pick up die ClearCase Mouse 
atyour computer dealer, 
orcall:800-23T77I7. 

(InCalifomiacall 

800-552-8885.) Personal Peiipherals. Worldwide. 
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WHAT’S NEW 


HARDWARE • CONNECTIVITY 



Infrared Gateway 
Links Ethernets 

S ometimes therc*s a river 
between your two Ether¬ 
net locabarea networks»and 
sometimes there’s a city street 
30 floors down. Both times 
it’s just not cost-effective to 
run a coaxial or fiber link. 

But Laser Communica¬ 
tions’ latest product solves that 
problem. The LCI Lace 
Model LOO-18 is a 10-megabit- 
per-second, optical transmis¬ 
sion system that will link two 
Ethernet networks (at dis¬ 
tances of up to 1 kilometer) as 
long as there’s a clear line of 
sight. 

It uses a gallium arsenide 
semiconductor laser diode as a 
light source and a silicon ava¬ 
lanche photodctector to receive 
the light signal- There’s no 
need to lay cable, no need to 
obtain any rights-of-way, no 
Licensing requirement, and no 
need for encryption for se¬ 
cure transmissions. 

like optical-fiber cabling, 
the system is immune to elec¬ 
tromagnetic interferences 
(i.e., the cable doesn’t radiate 
and disturb other electrical 
equipment). 

Some critics have said that 
LCI’s previously available 
products, which have trans¬ 
mitted at the telecommunica¬ 
tions data rate of U44 mega¬ 
bits per second or lower, 
haven’t worked in rain, 
snow, or even fog. But com¬ 
pany representatives vehe¬ 
mently reject this claim. 

The company claims that 
LCI Lace is ‘’not dependent on 
visual sighting ability be¬ 
tween sites in poor weather.” 
The company also says that 
the low level of power output of 
the lasers makes them “vir¬ 
tually harmless. ” 

Each Lace uses horizontal 
and vertical positioning ele¬ 
ments and visual and audio 
signals for aiming adjustment. 
Requirements are standard 
coaxial cabling with 15-pin El- 


connectors on each end. AC 
power requirements are 115 
volts. Each 4- by 6- by 20- 
inch unit weighs 10 pounds. 
Prke: $14,190 
Contact: Laser Communica¬ 
tions, Inc., 1848 Charter 
Lane, Suite F, Lancaster, 

PA 17601, (800) 527-3740; 
in Pennsylvania, (717) 
394-8634. 

Inquiry 1117, 


Low-Level Network 
Uses AC Lines 
Instead of Cabling 

C arrier Current Technol¬ 
ogies designed the Car¬ 
rier Net, the CarrierNet Plus, 
and software for low-level net¬ 
working through your power 
lines. It's mainly designed for 
peripheral sharing, where 
file transfer is most important. 

The system transfers data 
through your network m 38,4K 
bits per second to the RS- 
232C port on your computer or 


to the RS-232C port on the 
stand-alone CarrierNet Plus. 

Like similar recently in¬ 
troduced products, the network 
device plugs into the nearest 
wall outlet. The only limitation 
is that networked computers 
and peripherals must be on the 
same side of a power tran s¬ 
former, which usually means 
intrabuilding communication 
is no problem. 

CanierNet acts as a pe¬ 
ripheral designed for the IBM 
PC, XT, AT, and compat¬ 
ibles. CarrierNet Plus is de¬ 
signed to function separately, 
with its ability to store print 
commands with either 6iK 
bytes or 1 megabyte of RAM. 

Up to 16 devices can be 
connected with both haidware 
and software on this Carrier 
Current network, the company 
says. 

Prkc: $199 to $219 for Car¬ 
rierNet; $395 for CarrierNet 
Plus; $89 for software. 
Contact: Carrier Current 
Technologies, Inc., 1804 West 
Southern Pkwy., Bldg. A- 
112, Durham, NC 27707, 
(919)49(M970. 

Inquiry 1120. 


Ethernet 
Concentrator 
Features Network 
Management 

D avid Systems has intro¬ 
duced electronics for your 
Ethernet LAN that work with 
the unshielded twisted-pair 
wiring the telephone com¬ 
pany has been installing in 
buildings and homes for 
years. 

The advantage of David 
Systems’ ExpressNet network 
concentrator over recently in¬ 
troduced twisted-pair electron¬ 
ics products, the company 
s^s, is its provision for net¬ 
work management through 
RS-232C ports. An Intel 8031 
micrc^rocessor is designed 
into each ExpressNet specifi¬ 
cally for this function. 

Each ExpressNet is de¬ 
signed for a group of 12 users; 
additional ExpressNets can 
be purchased for adding more 
users up to the limit of 1024 
users. 

The workstations can be 
oiganized in a star network 
configuration using existing 
building wiring, with Ethernet 
cards in the PCs connected to 
the wiring with twisted-pair 
interface devices called 
TP-MAUs. 

Network management can 
include diagnostics of packet 
count, collision count, and 
identification of links with 
traffic and collisions. In ad¬ 
dition, 17 LEDs on ExpressNet 
and 4 LEDs on the TP-MAUs 
give you a visual identification 
of the status without a net¬ 
work management terminal. 
Price: $2495 per hub; $149 
for each TP-MAU. 

Contact: David Systems, 

Inc., 701 East Evelyn Ave., 
Suni^e, CA 94086, (408) 
720-8000, 

Inquiry 1119. 

continued 
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SQL Top Gun 




GU 




A ll the database Top Guns are 
. flying SQL, the industry- 
standard dau management language 
first delivered by Oracle Why? 
Because one SQL statement replaces 
up to 20 lines of dBASE code And 
because all the powerful multi-user 
and distributed 
databases use SQL 
—exclusively. 

Now you can 
turn your PC into 
a SQL trainer that 
will make you a 
database top gun; 

Introducing 
SQL*Tutor from 
Oracle, only $199. 


Lost that Lovin’ Feeling 
for dBASE? 

Everybody has. And now, they’re 
learning SQL. SQL*Tutor is the per¬ 
fect way to get ready for the emerging 
SQL database world. Use it to intro¬ 
duce SQL to your entire organization, 
to offer SQL refresher courses, or as 
a supplement to documentation. 


Copyright e 1968 by Oracle CorptKaton 
ORACLE IS a registered trademark of Oracle Co^ration 
dBASE is a trademark of AshtorvTate 
‘Requires an 80286/80386 PC with 640KB RAM pkis 
1 MB of extended menKNy. running DOS 304- TRBA 


Or if you’re already sold on SQL, 
then order Profia^nal ORACLE today 
for $1295,* and get SQL*TUtor free. 

Accordyng to PC Week, Professioii^^ 
ORACLE is “the most versatile data-' 
base management system available^ 
on the PC." It include? the ORACLE 
SQL database 
engine, utilities 
and Oracle’s 
4th-generation 
application 
development 
tools. 
Professional 
ORACLE is 
network-ready, 

_ and is the same 

ORACLE that 

runs on minis and mainframes. Use 
it as your standard PC workgroup 
database, and to provide connectivi¬ 
ty to corporate dsa. 

CaU 1-800-ORACLE1, ext. 4909 
today. Or fill out: 
the attached coupon. So y^ur 
squadron can fly the latest data¬ 
base technology into the 1990s. 


Become an instant SQL ace. 

After using SQLr’lbtor, you’ll be able to: 

• Construct simple and complex quen^ 

• Create tables, views and indexes 

• Manipulate information in data tables 

• Create reports 

• Use ORACLE’S powerful SQL 
extensions 


Dear ORACLE.. 

lOfe^k«cting*20Da 

l-BOMRAaEI, ext 

Encloscdfc cny □ 

□ AMEX ocdiicxrd n 
for (check only onep 

□ $199 for online SQL*Tlitor and 

to SQL so 1 can start developing in SQL. 

□ 11295 for Profcsefonal ORACLE, which 
includes SQL*llift)r. 

$_Please add appropriate sales cul 

$_Ibtal. 1 understand Oracle pays 

shipping, and this ofier is viM in 
tl*ie II.S. only. 


NAME 

. ^ 7 ./. 


mi£ 

COMnUTY 

STNErr^PQ^^pt^ phMMjt 

CtlY 

5IAII 

TIP 

C 




CFEOtTCAftoNQ 


CARO EXfWATION tMIE 


COMPATIBILITY • PORTABILITY • C0NNECTA8ILITY 

Call 1-800‘0RACLE1, ext. 4909 today. 


20 Davis Drive. Belmont. CA 94002 • WotM Headquarters 
(415) 598^000 • Caigary (403) 266-2622 • Ottawa (613) 238-2381 - 
Quebec (514) 337-0755 ■ Toronto (416) 596-7750 • ORACLE Systems 
Australia 61 2 959^5080 • ORACLE Europe 44 t-948^1 1 > 

ORACLE Systems Hong Kong 852 5-266846 
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WHAT’S NEW 


A Window on 
Processor Activity 

S ecant Corp. has a device 
for observing processor 
activity on any IBM PC, XT, 
or AT compatible. 

The PCM displ^ all 20 
address lines of the PC, XT, or 
compatible system bus or the 
most significant 20 address 
lines of the AT bus. Also dis¬ 
played are the eight data bus 
lines and the I/O read and 
write control signals. 

Sixteen of the LEDs on the 
panel can be tuimd on or off 
under program control, and 
the settings of sixteen toggle 
switches can likewise be read 
under program control. 

Because the memory bus 
address tines are displayed iu a 
row of 20 LEDs, the current 
address of the executing pro¬ 
gram is always visible as a 
pattern of lights of varying in¬ 
tensity; thus, it can provide a 
good indicatioQ of program ac¬ 
tivity. That is, it gives an in¬ 
dication of whether the pro¬ 
gram is performing I/O, 
waiting on I/O, has died in the 
locp, or is executing 
normally. 

Data acquisition and pro¬ 
cess control applications can 
use the 16 LED's for annun¬ 
ciating events appropriate to 
their applications. 

The product includes 
source code to Hilite, a perfor¬ 
mance monitoring program. 
When the Hilite program is 
running as the lowesl-priority 
task under any multiprocessing 
operating system, it uses the 
LED register as a horizontal 
bar graph that indicates the 
instantaneous percentage of 
processor cycles being used 
aud the percentage of proces¬ 
sor capacity still available. 
Price: $349; $295 without 
switch registers. 

Contact: Secant Corp., P.O. 
Box 7000-733, Redondo 
Beach, CA 90277, (213) 
378-7779. 

Inquiry 1125. 


HARDWARE • OTHER 



Videoconferencing 
Reaches the PC 

A ffordable full-motion 
videoconferencing be¬ 
tween personal computers is 
now available from Concept 
Ccminiunications. You simply 
add a full-len^h IBM PC XT- 
or AT-compatible video pro¬ 
cesses boaid and an optional 
full-length audio processor 
board to your PC, hook up 
video cameras, and you’re 
set to go. 


From one of the long dis¬ 
tance carriers or your local 
telephone company (depend¬ 
ing on what two points you 
need conferencing), you can 
purchase a ‘‘Switched 56” 
kilobit-per-second digital 
line. Or you can go through 
one of the satellite-transmis- 
sion services and purchase dig¬ 
ital transmission at up to 
384K bps—much better quality 
if your subjects need to be 
seen moving around, for exam¬ 
ple. But 56K is sufficient for 
board meetings, compaiiy offi¬ 
cials are quick to add. 


Image 30 is full-motion in 
the same way television today 
is f ull-motion—with a re¬ 
fresh rate of 30 frames per sec** 
ond. Silicon on the video 
board compresses the video in 
10 milliseconds, while sili¬ 
con on the audio board digi¬ 
tizes sound and mixes it into 
the video datastream. Or you 
can purchase the video board 
and use a speaker phone con¬ 
nected through standard tele¬ 
phone company analog tele¬ 
phone lines. 

Each board features four 
ports—one NTSC input, one 
NTSC output, one RGB in¬ 
put, and one RGB output. In 
each of these ports, you can 
support peripherals such as 
video cassette recorders and 
video printers. 

Price: $12,000 for video 
card; $2000 for audio card. 
Contact: Concept Communi¬ 
cations, Inc., Infomart, 1950 
Stemmons Freeway, Suite 
4038, Dallas, TX 75207, (214) 
746-3888. 

Inquiry 1122. 

coniinued 


Document Reader Could Lower Cost of Optical Scanning 


C alera Recognition Sys¬ 
tems is offering a sys¬ 
tem that the compaiqf says 
significantly lowers the cost 
of scanning printed text and 
graphics into a computer and 
using that material in an ap¬ 
plication program. 

The TrueScan document 
recognition system consists 
of an IBM PC-compatible 
add-on board and software 
that works with most low- 
cost ($1000 or less) optical 
scanners. Calera says it is ca¬ 
pable of reading most fonts 
and maintaining formats. 

TrueScan processes what¬ 
ever document you have 
loaded into the scanner and 
allows you to convert it to a 
host of word processing, 
spreadsheet, or graphics file 
formats (including TIFF, 
PC Paintbrush, PCX, and 


CCITT Group IV for fax 
images). TrueScan can rec¬ 
ognize boldface, italics, un¬ 
derlines, and other text attri¬ 
butes and convert these to the 
host word processor’s for¬ 
matting codes. 

You feed the document 
into the scanner and choose 
the appropriate word pro¬ 
cessing, spreadsheet, or 
graphics file format. True¬ 
Scan saves the scanned 
document as a file on disk 
that you can then load into 
^your software package. 
While processing speed var¬ 
ies depending on the com¬ 
plexity of the document, a 
typical page of text takes 
about 45 seconds to convert. 

Using prcqjrietary docu¬ 
ment-recognition algo¬ 
rithms, TrueScan can recog¬ 
nize virtually any printed 


font from typewritten to 
typeset, the company says. 
The algorithms ‘‘go beyond 
the limitations of matrix 
matching and feature extrac¬ 
tion. They work on a statisti ¬ 
cal basis of certainty to iden¬ 
tify individual characters, 
as well as other page attri¬ 
butes,” says the company. 

The basic system has 2 
megabytes of RAM and 
scans documents at a speed 
of about 70 characters per 
second. A premium system 
with 4 megabytes of RAM is 
rated at a speed of 100 cps. 
Price; $2495 with 2 mega¬ 
bytes of RAM; $3495 with 4 
megabytes. 

Contact: Calera Recogni¬ 
tion Systems, Inc., 2500 Au¬ 
gustine Dr., Santa Clara, 
CA 95054, (408) 986-8006. 
Inquiry 1121. 
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It isn’t the hardware or the software, 
ifs the data that^ the most valuable 
part of your personal computer The 
hundreds of hours spent creating and 
editing data, plus its inherent value 
to your operation, make it priceless. 

Protect that expensive data with 
a dependable backup system. Only 
Genoa’s Galaxy family of tape backup 
systems offers 6 high-performance 
advantages in data protection. 

1. On-Line 

Galaxy software 
provides on-line net¬ 
work support. Galaxy 
and Galaxy/MC tape 
backup systems 
come with Genoa’s 
Novell Advanced Netware 
86 or 286 compatible 
software driver, a $200.00 
value, free! 

2. Fast 

At SMB a minute. Galaxy systems 
are among the fastest tape back¬ 
ups around.You can back up the 
whole data file in just a few 
minutes, - ' 


li-s- 

'^T,m 






1 



The SlimBox cassette 
is a space efficient way to 
provide tape backup 
forlBMPC/XT/ATs, 


3. Easy 

Simple command menus make 
Galaxy systems so easy to operate, 
most users can start , 

backing up data within 
minutes. 

4. Automatic 

Never again will you 
worry about forgetting 
to back up data. Galaxy’s 
autoscheduler feature lets 
you preset an exact date 
and time, then it 
autorrtaticalfy does the 
backup for you. 

5. Reliable 

Galaxy boasts one of 
the lowest return rates in 
the industry. Plus a full 
year warranty. 

6. IBM 
Compatible 

Galaxy works with all IBM PCs and 
compatibles, including the new Micro 

r 



Channel. For the PC/XT/AX there 
are external and internal models. 

Both are available in cassette and 
cartridge versions.We also offer a 
SlimSox model for the PC/XT/AT. It's 
an efficiently sized external cassette 
system. 

For the 

Galaxy dealer 
nearest you, 
contact Genoa, 
75 ETrimble 
Fld.,San Jose, 
CA 95131. 

Fax: (408) 
434-0997.Telex: 172319. Ftione; 

(408) 432-9090. Or fill out the coupon 
below, we’ll send you more informa- 
tion.YouVe got nothing to lose— 
except the most valuable part of your 
personal computer. 


The Galaxy Micro 
Channel family makes it 
possible to exchange 
data between IBM PC/XT/ATs 
and PS/2 models 50.60 and 80, 


Genoa 

SYSTEMS CORPORATION 




Pictured are our interr^al and external cartridge backups for IBM PC/XT/ATs. 


1 want to protect my Investment In data! 

Please send me more information on Galaxy tape backup 
subsystems 

Name_ 

Titte_ 

Com pany-- 

Address_ 

Crty_ 

Phone {_.)__ 


_ State. 


.Zip. 

-Ext. 


Please check all that apply: DPC □KT DAT 
□ PS/2. Model 50 □ PS/2, Model 60 □ PS/2. Model 80 

Mail to: Ger! Soheer. Genoa Systems Corporation, 

76 ETrimble Rd..San Jose. CA 95131 
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WHAT’S NEW 


SOFTWARE • PROGRAMMING 



A Clarion Call for 
Nonprogrammers 

Y et another easy-to-use 
custom application gener¬ 
ator comes from Clarion 
Software, best known for its 
Clarion database package. 

Yon might think of the Clarion 
Personal Develc^r (CPD) as 
the smaller (and less expen¬ 
sive) sibling of the company’s 
still-avaLLable Clarion Profes¬ 
sional Eteveloper. 

According to the company, 
you don’t need any coding ex¬ 
perience or special technical 
knowledge to create eye-pop- 
ping programs with sophisti¬ 
cated features. You can rou¬ 
tinely include features such 
as point-and-shoot menus, 
scrolling data tables, pop-up 
data-entry forms, lookups, 
computed fields, and hot-key 
procedures. And Clarion 
doesn’t require you to pur¬ 
chase a license if you want to 
copy and distribute your cus¬ 
tom applications to others. 

The CPD comes with eight 
leady-to-run applications that 
you can use as-is or modify. 
Once you think you’ve gone 
beyond the CPD’s capabili¬ 
ties, you can use Clarion’s Pro¬ 
fessional Developer package 
to enhance CPD-developed 


programs. The professional 
package lets you add complex 
application code, C or assem¬ 
bly language, local-area-net- 
work support, and advanced 
file management such as trans¬ 
action processing and file 
encryption. 

To use the CPD, youTl 
need an IBM PC, XT, AT, 
PS/2, or compatible with 
512K bytes of RAM (640K 
bytes is recommended), a 
floppy disk drive, and a hard 
disk drive. The CPD runs on 
MS-DOS 2.1 or higher. 

Price: $169. 

Contact: Clarion Software 
Corp., 150 East Sample Rd., 
Pompano Beach, FL 33064, 
(305) 785-4555. 

Inquiry 1128. 


Layout 

Makes the CASE 

M atrix Software calls its 
newest software contri¬ 
bution Matrix Layout, de¬ 
scribing it as a CASE (com¬ 
puter-aided software 
engineering) tool for users of 
the IBM PC, XT, PS/2s, and 
coinpatibles. 

Using Layout to create a 
custom application involves 
several steps, the first of 
which is creating an on-screen 
graphic flowchart. You then 
interactively design program¬ 
ming objects, such as files, 
graphics, and variables. After 
you’re done, L^out does its 


thing by creating the program 
in your choice of Turbo Pas¬ 
cal, Microsoft C, Turbo C, 
Lattice C, or QuickBASIC. 

You can also have Layout 
create an executable (.EXE) 
file. 

Ld(yoat also comes with 
Matrix Paint (a paint package). 
Matrix Helpmaker (a hyper- 
text-based help program), and 
Matrix Elesktop, a DOS util¬ 
ity that works with files and 
disks. 

Price: $149.95. 

Contact: Matrix Software 
Technology Corp., One 
Massachusetts Technology 
Center, Harborside Dr., 
Boston, MA 02128, (800) 
533-5644; in Massachusetts, 
(617) 567-0037. 

Inquiry 1126. 


Cause and Effect 

I n an industry filled with 
acroiiyms, Cause surpris¬ 
ingly isn’t one. But it is the 
name of a software package 
that Maxem calls a visual and 
intuitive programming envi¬ 
ronment. With Cause, you 
use a mouse, graphics, icons, 
windows, arKl color to create 
your own custom applications 
for cither the PC or the 
Macintosh. 

With Cause, you don’t 
need to learn a programming 
language and the associated 
syntax. In fact, the company 
claims you can create an en¬ 
tire application without having 
to touch the keyboard except 
to type in labels for windows 
and data. A B-tiee/ISAM 
database is the underlying en¬ 
gine that Cause uses. Cause 
programming basically in¬ 
volves creating a series of 
windows. 

Price: Consumer version, 

$495; author version, $595. 
Contact: Maxem Corp., 

1550 East University Dr., 
Mesa, AZ 85203, (602) 

827-8181. 

Inquiry 1127. 

coniirmed 


Evertrak Tracks Your Programs 


I f you’re a professional 
programmer who makes 
your living off the software 
you develop and sell, the 
thorny problem of keeping 
track of the number of copies 
out in the field and avoiding 
"sharing” is one that can 
keep you awake nights. How 
do you control distribution 
without using copy protec¬ 
tion? Evertrak from Az- 
Tech Software can help. 

As Us name implies, 
Evertrak can keep track of 
your software. Among its 
features are its ability to 


thwart reverse-engmeering 
by keeping your program 
from being disassembled or 
run under a debug system. It 
also lets you place a secure 
alphanumeric serial-num¬ 
ber string in your program. 
The company claims this 60- 
character string is totally se¬ 
cure from hackers. 

Evertrak can also build an 
expiration date into your 
program that will limit the 
amount of time it can be 
used. It can also restrict the 
type of media your program 
will operate on. 


You don’t need to make 
any changes in your source 
code to use Evertrak. The 
company says it will work 
with any program that runs 
under MS-DOS 2.0 or high¬ 
er on the IBM PC, XT, AT, 
PS/2s, or compatibles. It 
also comes with a 30-day 
money-back guarantee. 
Price: $295. 

Contact: Az-Tech Soft¬ 
ware, Inc., 305 East Frank¬ 
lin, Richmond, MO 64085, 
(800) 227-0644; in Mis¬ 
souri, (816) 776-2700, 
Inquiry 1129. 
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CTX, already rated '"Best Buy" by PC Digest and PC World 
for their multisGaii and monochrome monitors* now presents 
its NEW 14' Multiscan and VGA monitors. 

The new CTX-3435 Multiscan monitor features a 14 ' 
diagonal non-glare GET* The unit rests on a newly 
developed detachable swivel-tilt base designed for greater 
versatility and convenience. Ihis monitor's wide range of 
compatibility includes Apple MacII and Commodore Amiga 
as wen as OGA* EGA* hHlA, and VGA video cards. 

The new VGA monitor, with its 30 MHe band width* is com¬ 
patible with all VGA cards on the market today. Availability 
is in both monochroma and color, each offering resolutions 
of 720x480* 720x400* or 720x350. 

For more information on these new CTX monitors and other 
high quality CTX products please contact our new 
headquarters at; 


timM! 






CTX INTERNATIONAL, INC. 

161 Commerce W ay 
Walnut CA 91789 

TEL: (714) 595-6146 • FAX: (714) 595-6293 


EASTEBN REGIONAL OFnCE 


CONTINENTAL TECHNOLOGY* INC. 

300 McG AW DRIVE 
EDISON* NEW JERSEY 0B837 
TEL; [2011 2Z5-7377 FAX: (201) 225^355 


FACTORY 


aauNm electteonic oo., lto. 

ROOM 401* NO. 50 SEC* 1* 
HSIN-SHENG S. RD.* 

TAIFEI* TAIWAN* R.O.C. 

TEL: [02J 3921171 FAX: (02] 39197B0 


Appie MacII is a rcf^sicrcd iratlemark of Apple Otinpuicr, Inc. 
Amipa is a Tejpsicrcd tmdeinaFic of CfUTruiiodore-Amiga- 


7^ yiM f /Tift!A T.Wltf!* 7A1 
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But they’re not all switching 
to the database management 
system you might expect 
In a recent industry 
survey* two-thirds of the 
respondents who intended 
to buy a DBMS did not intend 
to buy dBASE. 

And, perhaps coinci¬ 
dentally two-thirds of recent 
R:BASE® buyers have used 
another DBMS before. 

Why are they switching 
to R:BASE? 

Because nobody 
really needs a DBMS: they 
only need what a DBMS 
can do. 

And users find that 
the friendly facade of other 
software is fine for questions. 

But R:BASE has the right 
answers for their information 
management needs. 

With R;BASE, you 
can handle all your data 
management (not just queries) 
without learning a sin^e 
command. Our Prompt By 
Example (PBE) lets you point- 
and-pick, then R:BASE does 
the work. 

When you find that you’re repeat- Data is data, but 

ing yourself, you automate simply by record- information is power. 

ing your actions in a macro file. - - - 

Or use our application generator R:BASE gives you that power, 

to quickly create complete, correct business And even impartial judges seem 

programs without touching a line of pro- to agree: PCMagazine, Sojmare Digest, 

gram code. Datapro and InfoWorld all just gave 



D V T c • i qrs 












R:BASE their highest marks. 

Because to its ease-of-use, 
R:BASE adds Speed, hinctionality 
and data integrity in a combination 
you don’t get with dBASE, Paradox, 
DataEase, Oracle or any of the 
other contenders. 

R:BASE is optimized for 



software 


And networking is free for up to three 
usera It’s also easy so any single-user 
application can be run on a multi-user 
LAN with a single command. And our 
advanced concurrency control, unlike 
earlier-generation auto-refresh 
in other DBMSs, won’t bring your 
network to its knees when you 
expand with our Six-Pack or 
Network Unlimited versions. 


speed, with an intermediate code 
compiler that makes your appli- 
cations sing. And a true com- 
piler is on its way UUlUfMV 

You can use its English- 
based language in command INFO R:BASE is the second-largest sell 

mode, to modify programs ing PC DBMS in the world, and it’s 


Applications that just 
wont quit. 


R;BASE writes for you, or to VVORLD 
write your own solutions from scratch. 

Simple menus, prompts and 
our “paint-the-screen" techniques make 

sophisticated 
screens, forms and 
reports quick and 
easy to create. With 
R:BASE forms, you 
can view and 
update data from 
several tables at the 
same time. Create 



backed by all the training, service 
and third-party support you’ll ever need. 

It’s providing end-users with the 
information they need in large businesses 
and small. On stand-alone PCs and in 
networks sharing data with minis and 
mainframes. In insurance and real estate 
companies, factories and universities, 
government 
offices and the 
storefront down 
the street 

Checkout 


DOIT. 


computed fields. Include scrolling regions 
so you can work with all the data from 
other tables. Add rules for data integrity 

And R:BASE is relational, so your 
rules stay with the tables—applications 
can’t avoid or change them. And forms 
can be set up to cascade changes through 
related tables. So you can trust the infor¬ 
mation you get. 

We also give you an SQL imple¬ 
mentation that even novices can use to 
create simple yet powerful queries. 


whatRiBASE 
can do for you |(j|f| 
with your local 
dealer, or write : 

Microrim, Inc., 

P.Q Box 97022, 

Redmond, 

WA 98073- , 

9722. 

Call 1-800-624-0810 today. 

' Compojter & Saftware News, 9/5/66. Microritn and R;BASE are trademarks of Wicnorim, Inc: Other 
pruhErts and services meniloned aie ncH:. © MicFortm, Jnc- 19S6. 
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WHAT’S NEW 


SOFTWARE • SCIENTIFIC AND ENGINEERING 


Complete 

Chromatography 

Control 


xxion says you can in- 
^ stall its Model 747-993 


Chromatograpl^ Data Sys¬ 
tem Kit in ai^ IBM PC, XT, 
AT, PS/2, or compatible in 
less than 10 minutes. Besides 
the software, the kit includes 
a custom A/D board and gives 
you full operational control 
of up to three HPLC, GC, 
SFC, or CZE systems* 

Using auto-integration 
software or peak integration 
parameters, the package lets 
you store up to 150 user-defin¬ 
able manual or batch meth¬ 
ods in memory. While you're 
conducting new analyses, 
you can edit or recalibrate the 
prior completed runs that the 
software stores on disk* 

You access the Chromatog¬ 
raphy Data System Kit with a 
hot key . With an EGA card 
and monitor, the system can 
display high-resolution real¬ 
time chromatographic data 
from up to six detectors* 
Axxion also offers an op¬ 
tional pump interface board 
that gives you HPLC gradient 
control for up to six pumps 
in binary or ternary 
configurations. 

Price; $9600. 

Contact: Axxion Chrcniia- 
tography, 23966 Craftsinan 
Rd.,Calabasas,CA 91302, 
(818)346-1800. 

Inquiry 1134. 


Take an Active Role 
in Filter Design 

T he newest release of Ac¬ 
tive Filter Design soft¬ 
ware from RLM Research 
can now perform sensitivity 
and worst-case analysis of the 
filter circuits that you've de¬ 
signed. AFD lets you design 
Butterworth, elliptic, Cheby- 
shev, and Bessel low-pass, 
high-pass, band-pass, band- 



stop, and all-pass active fil¬ 
ters* It also lets you direedy 
enter pole and zero locations, 
or transfer functions. The 
package can convert low-pass 
prototype poles and zeros to 
your filter configuration. 

AFD is menu driven, and 
RLM says it's designed to be 
easy to use no matter what 
your experience level. The pro¬ 
gram supports manual or 
automatic pole/zero pairing as 
well as uneven gain ^stribu- 
tions* YouTl also find active 
implementations of type 
MFB, VeVS, biquad, state 
variable, and Reticon or 
National MF-10 switched ca¬ 
pacitor filters. 

Once you've cnieied your 
data, you can output filter de¬ 
scriptions, pole/zero loca¬ 
tions, transfer functions, and 
component locations, as well 
as amplitude, phase, and group 
delay frequency lespcmse of 
the entire filter or of individual 
sections. There's also a 
graphics facility that lets you 
analyze impulse and step 
response. 

Price; $725. 

Contact; RLM Research, 

P*0. Box 3630, Boulder, CO 
80307, (303) 499-7566. 

Inqui^ 1131, 


MathEdit Makes 
Your Equations 
Visible 

T he limited number of 
characters available m 
most word processors cau put 
a severe cramp into your s^le 
if you need to put complex 
math equations into a docu¬ 
ment. But help is on the way 


from K-Talk Communicatkms, 
whose Matl^dit package lets 
you construct even the most 
complex math equations for 
insertion into your documents. 

MathEdit can output equa¬ 
tions in two formats: WordPer¬ 
fect 5.0 for printing with an 
Apple LaserWriter, or TeX for 
typesetting use. Its makers 
say MathEdit has a particularly 
user-friendly interf^ that 
walks you through the process. 

The program has a display 
window that lets you view the 
equations as you create them. 
An EGA- or HerculesK:ompat- 
iblc card is recommended for 
optimal on-screen viewing. 

MathEdit runs on the IBM 
PC, XT, AT, PS/2s, and com¬ 
patibles and requires 256K 
bytes of RAM and MS-DOS 
2.1 or higher. 

Price; $149. 

Contact; K-Talk Communi¬ 
cations, 50 McMillen Ave*, 
Suite 100, Columbus, OH 
43201,(614)294-3535. 


Inquiry 1133. 

cantinued 


Making Order Out of Chaos 


N onlinear systems and 
chaos are hot topics to- 
d^, and if you're a math¬ 
ematician, scientist, or ama¬ 
teur who's interested in 
learning more. Dynamical 
Software is your ticket to the 
nonlinear world* It comes in 
two flavors, with Dynami¬ 
cal Software L4 getting 
things started. It includes an 
Ad ams Type Integrator with 
noise ad^tion, two-dimen¬ 
sional and three-dimension¬ 
al plotting, next amplitude, 
time-one and circle maps, 
and time-series embedding. 

Dynamical Softrore 0.2 
takes you a step further: It 
includes a Runge-Kutta inte¬ 
grator, a delay-differential 
equation integrator, phase 
portraits, bifurcation dia¬ 
grams, spectra! analysis, 
and fractal dimensions* 

Both versions use a com¬ 


mon file format, so the out¬ 
put of one can serve as the in¬ 
put for another. There are 
also standard shell scripts 
for automatic compilation 
and linking of external sub¬ 
routines. To enter the world 
of chaos you'll need an IBM 
PC, XT, AT, PS/2, or com¬ 
patible with 640K bytes of 
RAM and a graphics card* A 
hard disk drive, mouse, and 
math coprocessor are rec- 
ommended, but not re¬ 
quited* If youTl be linking 
user-defined subroutines, 
you’ll also need the Micro¬ 
soft FORTRAN compiler* 
Price: L4, $250; n.2, $350; 
both packages, $550; man¬ 
uals, $25; demo disk, $10. 
Contact; Dynamical Sys¬ 
tems, Inc,, P.O* Box 35241, 
Tucson, AZ 85740, (602) 
825-1331* 

Inquiry 1132. 
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WORDPERFECT B.0 DISPLAYS MULTIPLE 


FOHTS USIHG HERCULES RfinFOHT CAROS 


These Characters Are Shown 
Boldface and under Iine look fine, but 
Does your Italics look like this 
Before, you couldn't tell whether 
An outline font is good for titles, 
It is important to be able to tell 
And Small caps and double underline 
Red line is designed to 
When you want to display different 
YOU USED TO HAUE TO CUESS, BUT 


Without Hercules RamFont 


UhILC yRIIIMS AnB EDITIt*«S. 

yhat about a 11 the other possibilities ? 

or €di} rea/i^ see iidiicsJ 

you had typed subscript or superscript. 

only RanFont lets you dESfllilSIf OTtlSM. 

strikcthrough from under 1iue . 

Do Not Hove To Be so co iiLu siug . 
help you 

chjfscter n:5s Ee U Ee Ee Ee Ec 

NOU VOU m SEE UHdT VOU nEDN. 

Doc 1 Pg 1 Ln 1" Pos 1" 


With Hercules RamFont 




Only Hercules video cards with RamFont allow 
WordPerfect 5.0 users to display multiple type 
st)f es and attributes while writing and editing. 
No other video cards offer these advanced capa¬ 
bilities. Add Hercules graphics for WordPerfect's 
new page preview and you’ve got the best 
di^lay anywhere for WordPerfect 5.0. 

Hercules RamFont and graphics are available 
only on the Hercules family of video cards: 

The Hercules Graphics Card Plus, monochrome 
video with a parallel port The Hercules Network 
Card Plus, monochrome video with a TOPS 


“FlashCard” compatible network port And the 
Hercules InColor Card, featuring the Hercules 
graphics and RamFont modes in 16 colors. 

Improve your system where you’ll see it the most— 
on-SCTeen. Hercules, the inexpensive upgrade. 

For more information about how Hercules 
improves WordPerfect 5.0 and 
other favorite programs, cedi 
toD-free 1-800-532-0600, 
ext 921 (U.S.) or 
1-800-323-0601, 
ext 922 (Cana^). 

OncU 127 on Header Sendee Card 
(DEALERS: 128) 


The RamFont Advantage. 

©Copyright 1988 Hercules Computer Tbchnology, Inc,. 921 Parker St, Berkeley, 

CA 947IQ. Hercules, IpCalnr, and RamFont are trademarks of Hercules Computer 
Technology. Inc. All other product names are trademarks of their respective owners. 
Tbchnical Support 415*540 0749, Sales 415-54 0*0212. 











WHAT’S NEW 


SOFTWARE • BUSINESS 


Xerox Upgrades 
Ventura 

X erox is shipping what 
it's caUiiig a “new gener¬ 
ation** of Ventura Publisher* 
Version 2.0 has more than 70 
new features that offer in¬ 
creased functionality and 
greater ease of use. The com- 
pai^ is also offering a Profes¬ 
sional Extension package and 
a Network Server package. 

Documents you’ve devel¬ 
oped on version 1,1 are up¬ 
ward-compatible to version 
2.0. Among the n^ features 
are moic than 250 context- 
sensitive help screens in dialog 
boxes, a combination of pull¬ 
down or pop-up menus, and in¬ 
creased mouse functionality. 

There’s also increased 
image support and color con¬ 
trols, new pagination and 
page makeup ttKds, typography 
features such as discretionary 
hyphenation, more font con¬ 
trol, and increased printer 
support. 

Ventura Publisher’s Pro¬ 
fessional Extension package is 
designed to help you if you’ie 
creating more sophisticated 
documents such as contracts, 
manuals, and technical 
documentation. 

The package has expanded 
memory support for long docu¬ 
ments ^ densely pack^ 
pages such as dir^ories and 
catalogs. 

Professional Extenskm 
provides complete WYSIWYG 
generation of equations. It 
also has a cross-reference fea¬ 
ture that lets you mark loca¬ 
tions for later insertion of 
chapter and page numbers, as 
well as figures and tables. 

If you generate documents 
in an mstaliation where there 
are multiple contributors, the 
Network Server supports 
3Com, Novell, and PC Lan 
local-area networks. And with 
the Network Server, you can 
configure Ventura Publisher to 
accommodate individual re- 



quiiemcnts and preferences 
such as screen fonts and 
printer drivers. 

Price: $895; upgrade from 
1.0 or 1.1, $100; Professional 
Extension, $595; Network 
Server with Ventura Publisher, 
$1295. 

Contact: Xerox Corp., P.O. 
Box 24, Rochester, NY 14692, 
(800) 832-6979, ext. 12 IE. 

Inquiry 1161* 


Point and Shoot 
1 - 2-3 

hances are that just 
about anything you’d like 
to do with a 1-2-3 macro can 
be fcHind in 101 Macros Plus 
for Lotus 1-2-3, the latest in¬ 
carnation of Individual Soft¬ 
ware’s macro series for popu¬ 



Editing Gets Groupware 


E diting and reviewing 
documents, be they 
proposals, reports, or manu¬ 
scripts, is a process that usu¬ 
ally requires the input of a 
group of people. According 
to Mainstay, that makes it 
notoriously painstaking and 
time-consuming. So the 
company has entered the 
fast-growing “groupware” 
market with MarkUp for the 
Macintosh. 

If you’re one of the many 
folks who need to comment 
on a document, you can use 
Markup to mark, high¬ 
light, expand, and annotate 
reports, spreadsheets, 
drawings, art, scanned 
photos, or other types of 
documents. 

Markup is based on the 
metaphor of marking a 
transparent overlay on the 
original document. The pro¬ 


gram ’ s print driver produces 
an image of the original 
documentthat you load into a 
multiuser database. Each 
group member gets a set of 
tools for working with the 
document, including a text 
tool, a note tool for pop-up 
notes, a highlighter, and 
tools for Lines, arrows, and 
rectangles, as well as a lasso. 

The program can support 
a physical workgroup on a 
network like AppleShare, as 
weU as a logical workgroup 
where the members are dis¬ 
persed and trade their files 
via disks or telecommunica¬ 
tions. 

Pt-ice; 2-user pack, $495; 5- 
userpack, $995; supplemen¬ 
tal user packs, $195 each. 
Contact: Mainst^^, 5311-B 
Derry Ave., Agoura Hills, 
CA 91301,(818)991-6540. 
Inquiry 1146. 


lar ^plication packages. 

The new package offers 
you a complete new oiganiza- 
tion, an instant macro loca¬ 
tor, a cherry-picking facility 
for gathering selected macros 
into a separate file, and a new 
point-and-shoot method of 
accessing macros through a 
pop-up list of macro “short 
names.” 

Among the more than 30 
new macros added to the col¬ 
lection are routines that allow 
you to calculate the median of 
a column of numbers, create 
ofganizational charts, print out 
check amounts in words, and 
calculate loans. 

Price: $69.95. 

Ccmtact: Individual Soft¬ 
ware, Inc., 125 Shoreway Rd., 
Suite 3000, San Carlos, CA 
94070, (800) 331-3313; in 
California, (415) 595-8855. 
Inquiry 1147, 


Word Does 
Windows 

T he developers and major 
proponents of Windows 
have finally released a word 
processing package that’s spe¬ 
cifically tuned for Windows’ 
graphic interf^. It’s called 
Microsoft Word for Windows 
(WfW), and it offers all the 
features of Word's non-Win¬ 
dows sibling, plus lots more. 

WfW takes advantage of 
Windows’ advanced graphics 
by giving you a full 
WYSIWYG view of your docu¬ 
ment along with full editing 
features. 

To use WfW, you’ll need 
an IBM AT, PS/2, or compat¬ 
ible, Windows 2.0 or higher, 
and MS-DOS 3.0 or higher. 
Price: $495; network node 
package, $250; upgrade from 
any version of Word, $125. 
Contact: Microsoft Corp., 
16011 Northeast 36th St., 

P.O. Box 97017, Redmond, 
WA 98073, (800) 426-9400; in 
Washington, (206) 882-8080. 
Inquiry 1149* 

continued 
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95% of the Top U.S. Companies 
Solve Their Complex 
Numeric Problems with APL 


. Shouldn’t You? 


In businesses 

complex numeric problems 
are a daily challenge, 
professionals from all 
walks of life rely on 
APLirPLUS\ 


Thousands of professionals 
in a wide range of fields ” 
investment research, insur¬ 
ance, corporate finance, 
engineering, and science- 
find APL^PLUS the per¬ 
fect software for complex 
problem solving. That’s 
because its natural mathe¬ 
matical orientation and 
concise code provide the 
ideal environment for model 
building, array handling, 
system prototyping, and 
matrix manipulation. 

Why not give yourself the 
analytical edge, for only 
$695? Call 800-592-0050 and 
we’ll show you how to put 
APL* PLUS to work in 
your specific application. 


Many of oar technical pnt- 
fessionals are fluent in the 
use of APL. For us, APLs 
combination ofpower, and 
expressheness makes it the 
perfect tool for analysis and 
visualitmion of expetimental 
data as well as scientific and 
engineering computations. 

Frederick J* Krumbeck 
IVIanager, Process 
Development 
IVIoblJ Research and 
bevelopmenl Corporation 


STSC 


A PL is indispensahie in devel¬ 
oping mathematical models for 
prkingfinancial sec unties such 
as options, futures, and btmds. 
Complex mathematical algo¬ 
rithms are programmed quickly 
and concisely. And, empiricat M 
research is facilitated hy APCs^ 
unmatched capabilities in ^ 
manipulating and analyzing 
arrays of data. 

Mark Schroder 
Option Research Specialist 
Frudential Bache 


When you need to consider 
three classes of service, numer^ 
ous fare types, and mult ip ie 
connections, fare pricing anal¬ 
ysis without A Ft h a Herculean 
task. A PL's ability to manipu- 
iate tables of data with a single 
command enables us to explore 
a wider range of scen arios as 
fast as we can think of them. 

Mike Fisher 
Manager, Systems 
Development 

Pan American World Airways 


STSC, Inc. 

2115 East Jefferson Street 
Rockville, Maryland 20852 
800-592-0050 

301-984-5123 in Maryland or 

Canada 

Telex 898085 


The APL* PLUS S^tem k available For ihc mainframe, IBM PC and compatibles. 
Madmosb. and machines mnining UNIX and VAX/VMS. The APL* PLUS System may 
be purchased throa^h dealers and distributors Worldwide. 

APL* PLUS is a reg isle red tiademark of STSC. Inc. LfNlX. Macintosh, and IBM arc 
re^isiered trademarloiof AT&T Bell Laboratories. Apple Computer, and International 
Business Machines Corporalion. respectively. 

Top compatiies accordinj^ to the April 17,1987 issue of Business Week. 

*U.S. suggested retail for DOS version. International prices slii^htly higher. 


Each quarter we consolidate 
and analyze historical data, 
current data, and forecasts 
from over *W0 entities within 
CE and then quickiy compile it 
into a comprehensive series of 
reports. With A PL we get it 
done in a third of the time it 
would take us using other 
methods. 


Eric Baelen 

Manager, Business Systems 
Development 

General Electric Company 


• 4 ^ 
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WHAT’S NEW 


SBT Goes 
to the Macs 

S mall Business Technol¬ 
ogy Corp., best known 
for its wide range of account¬ 
ing software for MS-DOS and 
Unix, has entered the terri¬ 
tory of the Macintosh with 
the first of its Series Six Plus/ 
Mac products. SBT has 
start^ the ball rollup with 
general ledger, inven¬ 
tory/accounts receivable, and 
accounts p^ble packages. 

The company claims the 
products, created with Fox- 
BASE+/Mac, take full ad¬ 
vantage of the Mac's menu and 
window control, typeface-se¬ 
lection, and screen manage¬ 
ment capabilities. Because 
the packages are built on a re¬ 
lational database structure, 
you get quick access to key in¬ 
formation and can easily 
modify data or look at areas 
that sh^ common data. 

The modules, whose 
names are dLedger, dlnvoice/ 
dStatements, and dPayables, 
support up to 99 companies, 
with up to 999 departments 
per compai^. Besides being 
backed by a 5-year warranty, 
there’s multilevel password 
protection and a variety of re¬ 
port formats. 

Series Six Plus/Mac re¬ 
quires a Macintosh Plus, SE, 
or II with at least a megabyte 
of RAM and a 20-mcgabyte 
hard disk drive. Versions are 
also available for MultiNet, as 
well as versions in Fox- 
BASE+/Mac source code. The 
compare says it will ship 
eight more modules by the end 
of 1989, 

Price: Single-user ccunpiled 
version, $295 per module; sin¬ 
gle-user source code version, 
$395 per module; MultiNet 
source code version, $595 
per module. 

Contact: Small Business 
Technology Corp,, One Har¬ 
bor Dr,, Sausalito, CA 
94965, (415) 331-9900, 

Inquiry 1145, 


SOFTWARE • BUSINESS 



A Pair 

for Forms Design 

O ne of the latest trends in 
business software is the 
proliferation of forms soft¬ 
ware, designed for autmnating 
the common and repetitive 
(not to mention boring) job of 
filling in those ubiquitous 
paper forms. Case in point: 
Deerfield Systems’ Display- 
Form II is a data-entry tool 
that includes word process¬ 
ing, spreadsheet, and database 
management feature, all fo¬ 
cused on the job of forms 
processing. 

With DisplayForm 11, you 
can start with a form that 
you ’ve entered into the pro¬ 


gram via an optical scanner or 
from any program (such as 
PC Paintbrush) that’s capable 
of producing .PCX fOes. 

Once you've imported your 
form, it's displayed on-screen 
as a W YSIWYG image, auto¬ 
matically adjusted for the 
resolution of the monitor 
you're using. From there, 
you can place ai^ information 
anywhere on the form by 
simply moving the cursor. 

The program can also 
merge data from dBASE n 
files, letting you generate 
multiple forms using database 
information . When every¬ 
thing's to your satisfaction, 
you can either print the data 
on preprinted forms or print 
both the form and text on any 
dot-matrix or laser printer. 


To use DisplayForm II, 
you’ll need an IBM PC, XT, 
AT, PS/2, or compatible, 
MS-DOS 2.0 or higher, 512K 
bytes of RAM, a hard disk 
drive, and a graphics display. 

If you don't have an optical 
scanner, the company will also 
scan your forms to disk. 

Price: $495. 

Contact; Deerfield Systems, 
Inc,, 221 Elizabeth St., Utica, 
NY 13501, (315) 797-1805, 

Inquiry 1143. 

A nd while we’re on the 
subject. Per: FORM from 
Delrina Technology is an¬ 
other package for handling lots 
of data and lots of paper. 

Using the GEM graphical in¬ 
terface, the package includes 
both a forms-design module 
and a form-fill module, both 
of which function 
independently. 

Although you can scan 
your preexisting forms into 
Per: FORM, you can also use 
its fonns-design module to 
create your own custom 
forms. This module's features 
include boxes with multiple 
lines, rounded-comer boxes, 
automatic line spacing, verti¬ 
cal and horizontal text in dif¬ 
ferent sizes and fonts, and 
exact placement erf objects on¬ 
screen. 

The package prints either 
the entire form or text only. It 
will also print (o disk. This 
enables you to delay printing or 
to send the completed forms 
via modem to a remote site for 
later printing. 

The package runs on the 
IBM PC, XT, AT, PS/2s, and 
compatibles. A graphics card 
is also a necessity. 

Price: $259.95. 

Contact; Delrina Technol¬ 
ogy, Inc., 10 Bientcliffe Rd., 
Suite 210, Toronto, Ontario, 
Canada M4G3Y2, (416) 
423-0456; in the U.S,, (800) 
268-6082; in New York, (716) 
835-0405. 

Inquiry 1144. 

continued 


Phone Messages Get Computerized 


T hose pink “while you 
were out” telephone 
message slips are the bane of 
many a businessperson's ex¬ 
istence. They're forever be¬ 
ing misplac^. So why not 
computerize them? 

That’s exactly what En¬ 
hanced Systems has done. Its 
Pinksheet is a memory-resi¬ 
dent program that can be run 
on i^vidual PCs or on a 
local-area network. 

Pinksheet gives the mes¬ 
sage-taker a simple notepad- 
like screen, as well as a di¬ 


rectory screen that shows 
extension status and messag¬ 
ing statistics. Youcan output 
mes sages to a printer, as well 
as use archive and retrieve 
functions. The program also 
has a reports module that or¬ 
ganizes messages into de¬ 
tailed phone logs and follow¬ 
up reports. 

Price: $185, 

Contact: Enhanced Sys¬ 
tems, Inc., 6961 Peachtree 
Industrial Blvd., Norcross, 
GA 30092, (404)662-1503. 
Inquiry 1148, 
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COMPUTER READY 
PHOTO 


canon 


y0CO OWA 


VF-50 


2-inch floppy disk. 


Canon’s RC-760 Still 
Video Camera. 





T ou 're looking at something 
your computer has always 
wanted: a camera. It's part of 
the Canon Still Video photogra¬ 
phy system. And it means that 
the days of struggling with a 
video camera to load inferior 
images into your computer 
are over. For good. 

For very good, in 
3 fact, because no video 

- . , camera delivers both the 

convenience and high 
resolution of the Canon Still Video system. 

Take a good look. The Canon Still Video camera 
looks and feels just like a regular camera. You use it 
exactly the same way you use a regular camera. But 
there's no film. Instead, up to 50 Images are re¬ 
corded on a 2-inch floppy disk. With a Canon Still 
Video Recorder/Player, these images can be loaded 
into any computer that has a video interface board com¬ 
patible with NTSC or RGB signals. Then the fun begins. 

Now you're ready to use the entire array of com¬ 
puter graphic capabilities at your computer's disposal. For 

CRT images are simulated. 



Canon’s RR-450 Still Vidco^ 
Recordcr/Playcr. 



desktop publishing. Pre¬ 
sentation graphics. Creat¬ 
ing your own image 
storage library. You name 
it. Play with the image any 
way you like. You can store the 
original and the changed image in 
the Recorder/Player. 

What kind of image quality are we talking about? 
How about 600,000 CCD pixel resolution. More than 
any other still video image system. Hard copy? Canon 
makes a full color printer that connects directly to the 

system. It delivers a remark¬ 
able 160 pixels per inch, 
with a 64-step 
gradation. 

If you're ready to 
hear more, the best 
thing to do is call 
Canon now. Our 
experts can tell you 

all you need to know. Just call: 1-800-221-3333, ext. 313. 

The Canon Still Video System; it's what you, and 
your computer, have been waiting for. 



The Canon FP-510 Printer. 



Enioy easy extended paymerts 

with the Canon Credit Card. Ask tor details 

at participatins Canon dealers arto retailers. 

AMiableoniyinU.S. 


Canon 


Canon U.S.A. Inc., One Canon Plaza, Lake Success. NY 11042 © 1988 Canon U SA. Inc. 
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Behold the newTbshibaT1200F 

It’s easily small enough to fit 
in the average briefcase, yet ife 
packed with a full m^byte of 
RAM, two720KB 3y2" diskette 
drives, and a variety of ports. 

It comes in either reflective 
or backlit LCD models. A full- 
size keyboard. And for a limit¬ 
ed time, it also comes with our 
exdusive version of Spiintf 
Borland’s powerful word proc¬ 
essing software. Absolutely free. 
And because it we^s only 9.8 
pounds, ife one of the lightest 




IBM-compatible dual diskette 
PCs on earth. It even has remov¬ 
able, rechaigable batteries, so you 
can work with it just about any¬ 
where you want 

Those who’ve used theT1200F 
have hailed it as a small miracle. 

Because 
rarely has 
so much 
power been 
so easily 
wielded. 
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Where is it written that hard 
disk has to mean hard to carry? 

Witness the Toshiba TISOOHB. 

It only takes up about one 
square foot of desk and weighs 
less than eleven pounds, but ifs 
packed with all the features of our 
T12(X)F and comes wi± a sin^e 
diskette drive and 20 megabyte 
hard disk* 

Which means ifs big enough to 
store just about all the applica¬ 
tions yoif U ever use. All the time. 

And, like the T1200F, it has the 
convenience of Resume mode, 



which remembers your place even 
after the unit is turned off 
For more information on all 
our computers and printers, call 
1-800457-7777 or visit one of our 
nearby Toshiba dealers, 

TheyTl make a believer out 
ofyoa 

Tmlf ilia PCs Bi? 

[KT^mlDfKrDst 


TcquiiKl). Sa 
dealer kvilrtailG. 
IB^ iaa registered 
tiadcmark of 
bilmtaliutial 
Business 
Madunes 
Sprbil is a 
legtsiered 
trademark of 
BurtandCurpi 
•Excludes 
Sprmr offer. 


In Touch with Tomorrow 

TOSHIBA 

IbshibR Aniericn Inc. IxiltHTiintjiin Systems Divisksn 


CireU 289 on Reader Service Card (DEALERS: 290) 
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WHAT’S NEW 


Software Saves 
the Network 

B acking tip data 

multiple users on a net¬ 
work has always been a prob¬ 
lem for the system administrE- 
tor. The basic problem boils 
down to keeping track of what 
data belongs to whom. But 
Emerald Systems it has a 
solution in EmSave, the first 
backup sc^tware designed spe¬ 
cifically for performing and 
managing the backup chore on 
a network. 

EmSave works with all 
cassette and cartridge backup 
systems, though it’s opti¬ 
mized for Emerald’s Rapid- 
Recover hardware. If you’re 
a local-area-network adminis¬ 
trator who performs backup 
and restore functions on multi¬ 
ple file servers, Emerald says 
the package will let you control 
those centrally located archi¬ 
val tasks more efficiently. For 
example, EmSave locates all 
network server files and vol¬ 
umes autOTiatically, then 
shows them to you on-screen. 
There’s also an intuitive 
mouse-based user interface; if 
you use the package on Em¬ 
erald’s RapidRecover drives, 
you’ll also get a graphical 
tree display of volumes, direc¬ 
tories, subdirectories, and 
files. 

EmSave is shipped with 
five data cartridges (or cas¬ 
settes) and a media-storage 
case. To use it, you’ll need an 
IBM AT, PS/2, or compat¬ 
ible, along with MS-DOS 3.0 
or higher. And of course, 
you’ll also need a cartridge or 
cassette backup unit. Emer¬ 
ald’s RapidRecover series of 
backup ^rdware starts at 
$995. 

Price: Cassette version, 

$350; cartridge version, $495. 
Cmitact; Emerald Systems 
Corp., 4757 Morena Blvd., 

San Diego. CA 92117, (800) 
553-4030; in California, (619) 
270-1994. 

Inquiry 1165, 


SOFTWARE • CONNECTIVITY 



EmSave trucks and controls network backup. 


A SchoolMate 
for the Classroom 

T he Radio Shack folks are 
making a concerted effort 
to make their Tandy PC com¬ 
patibles a big factor in the 
classroom. Their latest strat¬ 
egy is SchoolMate, a class¬ 
room networking system 
based on Tandy’s DeskMate 
integrated software, MS- 
DOS, and either the low-cost 
Tandylink network or 
3Com’s 3+Share. 

Tandy calls SchoolMate an 
integrated collection of appli¬ 
cations and utilities that are 
specifically designed to assist 
students, teachers, and ad¬ 
ministrators in organizing, 
creating, and sharing infor¬ 
mation, software, time, and 
resources. 

SchoolMate’s classroom 
management applications in- 


Time on Your LANs 

P roject management 
softwareessentiallybe- 
comes groupware when it 
runs on a network. Recog¬ 
nizing that fact of local-aiea- 
network life, Symantec has 
moved its p<^lar Time Line 
project management pack¬ 
age to PC-based LANs. 

Time Line 3.0 works on 
all pq[>ular LANs. Once you 


elude Roster, Grade Book, 
Lesson Scheduler, and Exam 
Maker. The administrative 
^tem can be used on a stand¬ 
alone system as well as on a 
network. In any case, student 
access to the SchoolMate net¬ 
work is limited to teacher- 
scheduled applications. 

According to Tandy, there 
are currently more than 80 
education-specific packages 
that run on SchoolMate, with 
more on the way. SchoolMate 
is compatible with the entire 
line of Tandy computers and 
can support up to 35 worksta¬ 
tions and 2000 student log¬ 
ins per network. Each work¬ 
station and file server needs 
640K bytes of RAM. 

Price: $999.95 (includes 
3+Share). 

Contact: Radio Shack, 1700 
One Tandy Center, Fort 
Worth, TX 76102, (817) 
390-3700. 

Inquiry 1168. 


install the main File Server 
version on your network’s 
file server, multiple users 
can share access to both proj¬ 
ect files and the program it¬ 
self. Each user on the net¬ 
work who wants to work with 
Time line also needs an in¬ 
dividual LAN Pack. 

According to Symantec, 
one of the biggest advant^es 


Remote-Control 

Connectivity 

P rograms that Let you take 
control of computers re¬ 
motely using modems and a 
telephone line have been grow¬ 
ing in popularity, especially 
for people who take their work 
home at night oted to sup¬ 
port computer users who are 
spread over a wide geograph¬ 
ical area. 

In the time-proven spirit of 
competition, each new genera¬ 
tion of these programs in¬ 
cludes new features. For in¬ 
stance, as its name implies, 
pcAnywhere Ill is the latest 
ami greatest incarnation of 
pcAnywhere. 

The program lets you run 
any PC, terminal, non-IBM 
compatible with terminal em¬ 
ulation, or even a Macintosh 
from another PC at a remote 
location via modem, or locally 
through an RS-232C connec¬ 
tion. New features include 
automatic callback from the 
host machine to the remote 
PC. 

The pcAr^wherc package 
comes with the software neccs- 
saty for both sides of the 
connection. 

Ptlce: $145. 

Contact: Dynamic Micro¬ 
processor Associates, Inc., 60 
East 42nd St., Suite 1100, 

New York, NY 10165, (212) 
687-7115. 

Inquiry 1166. 

caminMed 


of Time Line on a network is 
the hefty amount of hard disk 
space it saves. 

^Ice: File Server version, 
$595; Individual LAN 
Pack, $195. 

Contact: Symantec Corp., 
10201 Torre Ave., Cuper¬ 
tino, CA 95014, (408) 253- 
9600. 

Inqiury 1164- 
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TOTAL POWER PROTECTION 

BLAQICQIJT$ operate during complete kjoe 

BROWNOUXS is ^ 

OVERLOADS 

fillC Dlffl I TA O E Inverter (117 volts) when AC 

U V C tlV U L I All L voltage exseeds 132 voila 

0:1 Pd^DlirCC C^tamps trajisienls aixive 200 volts wfth 

dU nil C,Q/ O rl ACo an energy rating of lOO joules or less. 

EMI/RFI Three stage filteriiTg for clean AC power. 

• FULL ONE YEAR WARRANTY 

• ORDER-SHIP SAME DAY 

• 1 MILLISECOND TRANSFER TIME’* 

• SYNCHRONIZED SINEWAVE* 

*250 watt and 500 watt units offer 4 msec 
transfer time, PWM waveform 


Automatic shuidown In overload situatlori to 
protect UPS fforn inverter burnout. 


TESTED AND 
APPROVED 


PARA SYSTEMS, INC 


1455 LeJWay Dr. 
Carrollton, TX 75007 


Teie phone: 
(214) 446-7363 


TELEX: 140275 OMEGA 


MIMUTRl^AN 

UNINTERRUPTIBLE POWER SUPPLIES 


Wful 


m Volt Models 


230 Volt Models 


250 WAH 


600 WATT 


Suggested Retail 
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WHAT’S NEW 


Bring Perspective 
to Your Graphics 

T ired of flat and lifeless 
PC graphics? You can 
spiff up those two-dimen¬ 
sional charts and graphs with a 
new low-cost version of 
Three D Graphics’ Perspective 
package. It’s called Perspec¬ 
tive Junior, and with your in¬ 
vestment (k $149, you can 
make your desktop publishing 
and spreadsheets come more 
alive. With a few keystrokes. 
Perspective Junior trans¬ 
forms your data into two- and 
three-dimensional color 
graphics. 

Perspective Jimiof can di* 
rectly import data from 1-2-3, 
SuperCalc, Quattio, Excel, 
and most other spreadsheets. 
After it’s done its work, the 
program exports images di- 
realy into Aldus PageMaker, 
Ventura Publisher, GEM Pub¬ 
lisher, WoidPerfect 5.0, and 
most other desktop publishing 
packages. 

According to its makers, 
Perspective Junior features a 
simplified yet more sophisti¬ 
cal^ version of the user inter¬ 
face introduced by the origi¬ 
nal Perspective. It offers you 
64 preset color combinations, 
as well as a custom color mix¬ 
er. You can also change the 
viewing angle of ai^ of the 
program’s three-dimensional 
graphics. 

Perspective Junior can out¬ 
put to most laser, dot-matrix, 
and color ink-jet printers. 

The program runs on any 
IBM PC, XT, AT, PS/2, or 
compatible and requires 
512K bytes of RAM, a hard 
diskdrive, MS-DOS2.1 or 
higher, and a color graphics or 
Hercules-compatible card. 
Price; $149, 

Contact: Three D C^phics, 
860 Via de la Paz, Pacific 
Palisades, CA 90272, (213) 
459-7949. 

Inquiry 1138, 
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Draw, Pardner 

M iciografx is a company 
that has staked its claim 
on Microsoft Windows-com¬ 
patible graphics. And it has 
just introduced two new 
packages for that sometimes- 
venerable graphical operating 
environment. 

The first is Draw Plus, an 
enhanced version of the com- 
pai^’s Draw free-form 
graphics software. Draw Plus 
is designed for business pro¬ 
fessionals who want to create 
oiganizational charts, project 
flowcharts, or related graph¬ 
ics. It gives you both drawing 
primitives and design tools and 
includes enhancements such 
as context-sensitive help, the 
ability to use scanned 



HEART 


Micrografx "s ClipArt has 
an Anatomy library. 


images, object rotation, flexi¬ 
ble labeling and text editing, 
and 8 color palettes with over 
100 colors, including gr^ 
scales. 

Draw Plus needs an IBM 
PC, XT, AT, or compatible 
with 512K bytes of RAM and 
an EGA or VGA card. It’s 
compatible with ail input and 
output devices that are com¬ 
patible with Microsoft 
Windows. 

Micrografx has also intro¬ 
duced four new ClipArt librar¬ 
ies. They are Anatomy, 

Sports and Recreation, Busi¬ 
ness Forms, and Headline 
Typefaces IV. 

Anatomy is a collection of 
professional illustrations de¬ 
tailing all aspects of human 
anatomy. Each illustration has 
l^rs, labels, and symbol 
IDs. 

Sports and Recreation is a 
collection of sports images 
useful for newsletters and 
other publications. 

Business Forms includes 
certificates, expense reports, 
invoices, ledgers, memos, 
(nder forms, and statements. 

Headline Typefaces IV has 
six new typefaces: African, 
Balloon, Bayou, Jersey, 
Scoieboard, and Surf, 

Each library includes Port¬ 
folio, a utility that lets you 
bring the art into programs 


such as PageMaker and Ven¬ 
tura Publisher. 

Price: Draw Plus, $395; 
ClipArt Libraries, $79.95 
each, except for Anatomy, 
which is $149.95. 

Contact; Micrografx, Inc., 
1303 Arapaho, Richaidscn, 
TX 75081, (800) 272-3729; 
in Texas, (214) 234-1769. 
Inquiry 1140, 


Navigate the 1-2-3 
Waters Graphically 

F or those of you with fa¬ 
tigued fingers from all the 
keystrokes needed to use 
Lotus 1-2-3, Marq Technol¬ 
ogies has relief in the guise of 
MarqNavigator, a graphical 
user interface for the popular 
spreadsheet that provided what 
the compai^ calls “fingertip 
control.” 

MarqNavigator lets you 
use a mouse with 1-2-3 to 
graphically perform common 
functions. You can, for in¬ 
stance, open and move work¬ 
sheet windows, use drop-down 
menus and submenus for se¬ 
lecting commands, drag or 
push worksheet portions off 
the screen, execute status and 
function keys, and accelerate 
data entry. 

Marq claims the package 
offers significant performance 
gains over the keyboard-only 
method. It’s especially effec¬ 
tive if you work with large 
spreadsheets, where editing, 
moving, and cell positiofiing 
can be time-consuming 
indeed. 

The package works with 
Lotus 1-2-3 verskms 2.0 and 
2.01 and requires 30K bytes 
of RAM. And, of course, 
you’ll need a mouse. 

Price: $149. 

Contact: Marq Technol¬ 
ogies, 6285 Nancy Ridge Dr., 
SanDiego,CA 92121, (800) 
336-8366; in California, (619) 
452-2373, 

Inquiry 1142, 
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Rack and (pinion for your PC 


The HiREZ~ Mouse. You can feel the difference 

on yourfirst lap around the screen. J The cursor 
responds more crisply to your control, moving 

320pixels for every ^ . ^-"'^^inch on the desktop, 

versus200 for ordinary mice. Built-in 


ballistic 




tuning and 30% less weight enable it 
to go the distance without dragging its 
tail, so you can cruise throughyour work 
in less time and deskspace. 


HiREZ 


Other Mice 100 





HiREZ brings high performance to all 
your favorite PC software. And the Logitech name 
on the hood means you can counton whats inside. 

After all, we build mice for companies 
like Apple, AT&T, DEC, and H-P. 

All this mousepower 
comes with the ^ 
ordinary sticker 4i^j 

price of $149.00. 









. it ^2®/® 


less 





less 


(iist^' 


flce 


rOff^F 


,iete 




cite 


gotiie 


For the name 
ofyournearest 
dealer, call 
800-231-7717. 

In California: 800- 
552-8885. In Europe: 
-P-f 41-21-869-96-56. 


a LOGITECH 

Personal Peripherals. Worldwide. 
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WHAT’S NEW 


SOFTWARE • OTHER 



Windows ClickStart 
Goes Express 

Y OU Microsoft Windows 
users who crave more 
graphics menu options now 
have more choices than ever in 
hoc Windows Express 2.1, 
an enhanced version of the 
Windows graphic menu sys¬ 
tem that used to be known as 
hDC ClickStart. 

The hDC Windows Ex¬ 
press package gives you a 
larger number of display 
preferences and expanded fea¬ 
tures. For instance, you can 
create your own personalized 
icon libraries. A library with 
50 icons is included. 

The program also gives 
you an uncluttered screen with 
color icons instead of a 
screenful of file and program 
names. 

You can also start applica¬ 
tions with a single keystroke or 
mouse-click, as well as store 
related applicattons and docu¬ 
ments in icon-represented 
folders. 

If others will be using your 
system, you can use passwords 
to guanl access to sensitive 
files or restrict access to MS- 
DOS. 


The hDC Windows Ex¬ 
press program is compatible 
with most Windows applica¬ 
tions. 

Price: $79.95. 

Contact: hDC Computer 
Carp., 15379 Northeast 90th 
St., Redmond, WA 98052, 
(206) 885-5550. 

Inquiry 1169, 


The Great HP 
Font Conversion 

I f you own a Hewlett-Pack¬ 
ard DeskJet ink-jet printer 
and feel more than a little 
constrained by its limited se¬ 


lection of low-cost fonts ^ 
there’s SoftFontWare's Laser¬ 
Jet to DeskJet font-conversion 
package. 

As its name implies, the 
package will happily convert 
any soft font designed for the 
LaserJet so it will work on the 
DeskJet. 

There are hundreds of 
widely available public domain 
and shareware fonts available 
from bulletin boards. 

Price: $42. 

Contact: S.H. Moody & As¬ 
sociates, Inc., SoftFontWare, 
1810 Fair Oaks Ave., South 
Pasadena, CA 91030, (818) 
441-2260. 

Inquiry 1173. 


Products 
on the Stack 

T he trickle of HyperCard 
stacks for the Apple Mac¬ 
intosh is fast becoming a tor¬ 
rent, and innovative uses are 
fast being found. like shop¬ 
ping, for instance. Here are 
two prime examples: 

If you're an inveterate bar¬ 
gain hunter, HyperShopper 
will keep your attention for 
hours on end. It’s a HyperCard 
stack that lists over a thou¬ 
sand discount mail-order com¬ 
panies and factory outlets. It 
also lists the products they sell 
and the brands they carry. 

In order to qualify for a 
listing in HyperShopper, a 
company must sell its prod¬ 
ucts at least 30 percent below 
retail or sell truly unique or 
hard-to-find merchandise. 
Price: $19.95. 

Contact: Camtronics Soft¬ 
ware, 224 Nelson Lane, P.O. 
Box i, Camas Valley, OR 
97416, (503) 445-2824. 
Inquiry 1171> 

A nd for Macintosh users, 
dealers, and consultants 
who need to keep track of the 
latest information about Mac¬ 
intosh-related services, prod¬ 
ucts, programs, and periph¬ 
erals, there’s SuperMaster- 
File. Ifs a HyperCard stack 
with over 5000 Macintosh-re¬ 
lated product cards. 

SuperMasterFile runs on 
the Mac Plus, SE, and H and 
requires HyperCard 1.1 or 
higher, plus a hatd disk with at 
least 3 megabytes of free 
space. The package includes 
five disks in a carrying wal¬ 
let, with the disks in Apple’s 
HD Backup format. Quarter¬ 
ly updates are available. 

Price: $59.95. 

Contact: New Edge, Inc., 
Noone Falls, Peterborough, 
NH 03458, (800)284-3330; 
in New Hampshire, (603) 
924-9100. 

Inquiry 1172. 


A File by Any Other Name 


M emory-resident pro¬ 
grams that let you use 
long textual descriptions of 
files instead of often-cryptic 
8-character filenames are 
becoming a hot item. The 
latest comes from Carmel 
Computer Products, whose 
File Control lets you use 
names up to 108 characters 
long. 

But there’s more. File 
Control also lets you orga¬ 
nize documents in named 
folders and manage individ¬ 
ual files or whole folders in a 
cross-referenced index. The 
only files you see in an index 


are the ones you store. 

The program has a natu¬ 
ral-language interface that’s 
designed to let anyone who 
uses your computer system 
find a file easily. There’s 
also a keystroke recorder 
that lets you create macros— 
which the company calls 
controls—for almost any ap- 
plication. Predefined con¬ 
trols are included for Word- 
Perfect, Lotus 1-2-3, 
WordStar, SuperCalc, and 
other programs. 

File Control works with 
most popular application 
programs, including those 


named above plus, among 
others, Quattro, Microsoft 
Word, Symphony, PFS: First 
Choice, and XyWrite III 
Plus. The program uses 
about 90K bytes of RAM and 
requires an IBM PC, XT, 
AT, PS/2, or compatible 
with MS-DOS 2.11 or high¬ 
er. File Control is not copy¬ 
protected. 

Price: $59.95. 

Contact: Carmel Computer 
Products, Inc., Carmel Val¬ 
ley Village Center #8, P.O. 
Box215, Carmel Valley, CA 
93924, (408)659-3155. 
Inquiry 1170. 
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FIRST PERSONAL WORKSTATION? 


Introducing the most significant 
development in computing since the PC 
the Qi Personal Workstation “ from 
Apricot. 

Qi encompasses the world’s most 
advanced hardware and software 
standards. 

• It combines all the 
features of a powerful 
workstation, a 
personal computer 
and a terminal. in one 
highly cost - efficient 
package. 

The specification 
alone speaks for itself: 
IBM PS 2 compatibility 


apricot 



featuring 32-bit Micro 
Channel Architecture 
(MCA), as standard. 

An Ethernet interface, the world 
leading network, as standard. 

Dual synchronous / asynchronous 
communications channels, as standard. 

Powerful and selective security 
access control through dedicated 
hardware, as standard. 

The 32-bit Intel 386 micro¬ 
processor. delivering up to 7 MIPs of 
desktop processing power, as standard. 

On-board RAM up to 16 Mbytes, as 
standard. 

Full high resolution VGA graphics, as 
standard. 

The optional Qi software 
environment also offers: 

The new Microsoft Windows 386 
Presentation Manager and mouse, as 
standard. 

Full security system to protect all 
data, controlled by your personal Qi card, 
as standard. 



A desktop communications suite, 
including 

electronic mail, . 
terminal emulation, 
file transfer, 
telephone 
management and 
network support 
software, as 
standard. 



In fact, about the only thing that isn’t 
standard about Apricot Qi is the price, 
starting at £1,999.* 

For the Apricot Qi brochure, which 
details all this and more, just call our 2A- 



oricot Computers pic. Apricot House, 111 Hagiey Rd.. Edgbaston, Birmingham B16 8LB. Tel: 021-A56 1234 


hour Qi Hotline on 0800 900900... 

apricot 
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*Qi 310.1 Mb RAM. onboard Ethernet VGA graphics. 3.5* IA Mb hoppy drjve Prices correct at time of going to press 
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► With its VGA standard, the IBM PS/2 has 
introduced a new generation of brilliant displays. 
But since VGA uses a different frequency, a special 
monitor is needed. That’s why Philips has designed 
two new Pro Monitors that bring out the best in 
VGA. 

► With a VGA Pro Monitor and a VGA graphics 
board, you can instantly upgrade an IBM PC or 
compatible to VGA. And you’ll still be able to run 
all your existing software - whether it’s MDA, 
Hercules, CGA or EGA. 

► Our VGA colour Pro Monitor offers crisp, vivid 
graphics at an optimal resolution. They incorporate 
Philips’ most sophisticated tube technology, with 
special eigonomic features such as glare reduction 
and increased image contrast. 


► And our monochrome VGA compatible is no 
less remarkable. Its flatsquare screen eliminates 
distortion, and offers maximum greyscales in 
paperwhite phosphor. Combined with anti'glare 
features this ensures hours of comfortable use. 

► Like all Pro Monitors, our VG A^compatible 
models are guaranteed for two years after the 
purchase date*. And you can count on our 
extensive network of local service centers. 

► So why not start enjoying VGA today? With a 
VGA Pro Monitor from Philips. 

► For more information, please write to Philips 
International BV., SFF-836,5600 MD Eindhoven, 
the Netherlands, or visit your nearest dealer. 

IBM. PC. XT and AT are registered trademarks and PS/2 is a trademark of International 
Business Machines. Iik. *Dctails of the wamanrv differ per country. 


PHILIPS 
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WHAT’S New 


INTERNATIONAL 



PC-Draft *s new Perspective Module lets you draw directly in 
the perspective view. 


Get a New 
Perspective on 
Drafting Software 

T he new features of PC- 
Draft version 6 from rhv 
Software-Systems include a 
Perspective Module, support 
for up to 8 megabytes of ex¬ 
panded memory, and functions 
to facilitate working with 
very large drawings. You can 
use version 6 in conjunction 
with drawings you created with 
other versions of PC-Draft. 

The Perspective Module 
helps you draw perspective 
views using identification 
windows or by drawing direct¬ 
ly in the perspective view. 

You can choose from a variety 
of axonometric projections, 
including isometric, dimetric, 
and cabinet and cavalier 
oblique, as well as true vanish¬ 
ing-point perspective. Al¬ 
though you still work in two 
dimensions with the Perspec¬ 
tive Module, the company 
claims you can work faster 
and more accurately and pro¬ 
duce completed drawings in a 
shorter space of time than with 
other three-dimensional 
solutions. 

Additional commands and 
capabilities of PC-Draft in¬ 
clude new point modifica- 
tors; automatic-layer allocation 
for construction elements, di¬ 
mensioning, or hatching; en¬ 
hanced line functions; and 
optional attribute adaptation to 
current settings. Other fea¬ 
tures include associative di¬ 
mensioning, contour tracing, 
variable dimensional values, 
DOS access, text-font gener¬ 
ation, and expanded-layer 
management functions. 

Auxiliary modules for PC- 
Draft include user-expandable 
Symbol Catalogs, which con¬ 
tain standard symbols for ar¬ 
chitecture and for mechani¬ 
cal, plant, and electrical 
engineering; a Data Ex¬ 
change Module, which con¬ 


tains a Bill of Materials Gen¬ 
erator and programs to convert 
PC-Draft drawing files into 
ASCII, IGES 3.0, and DXF 
files; and a Variants and Ap¬ 
plication Programming Sys¬ 
tem, which helps you write 
macros, application software, 
and parametrics. 

PC-Draft runs under MS- 
DOS 2.0 or higher on the IBM 
PC, XT, AT, and compat¬ 
ibles with 640K bytes of mem¬ 


ory, a hard disk drive, and a 
Hercules, EGA, or higher 
graphics adapter. 

Price: £2495 to £2995 for 
PC-DRAFT; £1495 for the 
Perspective Module. 

Contact: rhv Software- 
Systems U.K., Farley Hall, 
Suite 321, London Rd., 
Binfield, Bracknell, Berkshire 
RG12 5EU,U.K., 44-0344- 
863150. 

Inquiry 1193. 


LPA Prolog 
Professional 
with LIM EMS 
Support 

L ogic Programming As¬ 
sociates has added 
Lotus/Intel/Microsoft Ex¬ 
panded Memory Specification 
support to its LPA Prolog 
Professional 2.5, so it can 
work with EMS 3.2 or high¬ 
er. This provides you with up 
to 4 megabytes of memory in 
addition to the usual DOS 
640K-byte allocation. 

The new compiler is a full 
Edinbuigh Syntax implementa¬ 
tion, and it is source compat¬ 
ible with Quintus Prolog, 
which provides you with an 
IBM PC-based delivery vehi¬ 
cle for programs developed 
on Unix workstations. 

Its built-in window 
manager and graphics routines 
help you develop complete 
applications in Prolog. Addi¬ 
tionally, C and assembly lan¬ 
guage interfaces are provided, 
so you can add your own rou¬ 
tines to Prolog and interface 
with other applications writ¬ 
ten in C. 

As with previous versions 
of LPA Prolog Professional, 
the new system incorporates 
incremental and optimized 
compilation for full inter¬ 
preter-like flexibility and very 
fast execution, according to 
the company. 

LPA Prolog Professional 
2.5 runs under DOS 2.1 or 
higher on the IBM PC, XT, 

AT, or conq)atibles with a mini¬ 
mum of 512K bytes of RAM. 
Price: £495 for the Incre¬ 
mental Compiler Package; 

£995 for the full Optimizing 
Compiler Package. 

Contact: Logic Program¬ 
ming Associates Ltd., Studio 
4, The Royal Victoria Patri¬ 
otic Building, Trinity Rd., 
London SW18 3SX, U.K., 
44-01-871-2016. 

Inquiry 1191. 

continued 


If you would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks, One Phoenix Mill Lane, Peterbor¬ 
ough, NH 03458, U.S.A.: or Dick Pountain, BYTE, McGraw- 
Hill Publishing Co., 34 Dover St., London W1X3RA, U.K.;or 
Shouzpu Watanabe, Editor in Chief, Nikkei BYTE, 1-1, Kanda- 
Ogawamachi, Chiyoda-ku, Tokyo 101, Japan. All press re¬ 
leases must contain price information, address, and telephone 
number. 


DECEMBER 1988 •BYTE 961S-5 









WHAT’S NEW 


Interconvert Serial 
and Parallel 
Transmissions 

C artronic's Mali Card 
L04 is an external unit 
packaged in a compact alu¬ 
minum case that automatically 
intcrconverts serial (RS- 
232C or V.24) and parallel 
(IEEE 483 or HP-IB) 
transmissions. 

You set five serial param¬ 
eters, including speed (seven 
rates from 110 to 9600 bits 
per second), word length (7 or 
8 bits), parity (on or off), 
line crossing, and DTR state, 
with DIP switches or with a 
short test transmission. The 
Mali Card then configures it¬ 
self to the characteristics of the 
serial unit to which it is con¬ 
nected, and lights indicate 
where this configuration dif¬ 
fers from the DIP switch set¬ 
tings. The unit retains the 
new setting as long as the 
power remains on, unless you 
send a new test transmission or 
push the Reset button to re¬ 
store the default setting. On the 
parallel side, a single switch 
sets the Mali Card to transmit 
only or receive only. 

The Mali Card measures 
6.3 by 5.1 by 1.7 inches and 
comes with two 25-pin serial 
connectors (male and female), 
one parallel connector, and 
an SV/IA power supply. You 
can use the unit with any 
computer that has an RS-232C 
serial port. 

Price: 5900 French francs. 
Contact: Cartronic Realisa¬ 
tions Electroniques, 20 rue 
Brotterode, Z.L, 38950 Saint 
Marlin le Vinoux, France, 33- 
76757210. 

Inquiry 1196, 


IMTERNATIONAL 



New Models from 
Microvitec 

T hree new models have 
been added to Microvi- 
tec’s range of educational 
IBM PC-compatible com¬ 
puters. The CubPack PC5 
has an 80286 microprocessor, 

1 megabyte of RAM, a 1.2- 
megabyte 5 -inch floppy disk 
drive* a 30-megabyte hard 
disk drive, a mouse, an EGA 
card, and a 14-inch Microvi¬ 
tec Autoscan monitor. The 
PCS comes with DOS and 
Microsoft Windows, 

The CubPack PC3 and 
PC4 feature dual speed (4.77-/ 
10-MHz) 8088 microproces¬ 
sors* 640KbyteTbfRAM, 
EGA cards, and Microvitec 
D-series fixed-scan-rate color 
monitors. The PC3 has twin 
360K-byte 5 ^4-inch floppy 
disk drives, while the rc4 
has one 360K-byte 514-inch 
floppy disk drive and a 30- 
megabyte hard disk drive. Both 
computers come with DOS, 
GWBASIC, and First Frame¬ 
work, with Microsoft 
Windows available as an 
option. 

Price: £1750 for the Cub- 
Pack PCS; £850 for the PC 3; 
£995 for the PC4, Prices 
quoted are educational prices. 


Contact: Microvitec pic,* 
Futures Way, Bolling Rd.* 
Bradford, West Yorkshire 
BD4 7TU,U.K., 44-0274- 
390011, 

Inquiry 985. 


Amstrad’s New 
80286 and 80386 
Models 

T he PC2000 series from 
Amslrad includes three 
IBM PC-compatible ma¬ 
chines based on the 8086, 
80286, and 80386 chips. All 
the machines incorporate 
VGA-compatible graphics, 
which are also compatible with 
Hercules, CGA, and EGA; a 
mouse; and Microsoft Win¬ 
dows. Unlike earlier Am- 
strad models, the power supply 
is now in the main case in¬ 
stead of in the monitor, and a 
new range of monitors has 
been released to fit the 
PC2000 models. 

The PC2086 comes with 
an 8-MHz 8086 CPU, 640K 
bytes of 16-bit RAM* a 
720K-byte 3 Vi-inch floppy 


diskdrive, three 8-bit IBM 
PC expansion slots, a socket 
for an 8087 math copro¬ 
cessor, MS-DOS 3.3, and 
Microsoft Windows 2.03. A 
30-megabyte hard disk drive is 
available as an option, 

A 12-MHz 80286 CPU 
drives the PC2286 computer. 
Other features include I 
megabyte of 16-bit RAM* 
which imposes one wait state 
on the microprocessor; a 1.4- 
megabyle 3 l4-inch floppy 
disk drive; five 16-bit IBM PC 
AT slots; and a socket for an 
80287 math chip. The operat¬ 
ing software is MS-DOS 4.0; 
Microsoft Windows 286 is in¬ 
cluded. An optional 40- 
megabyte haid disk drive is 
also available. 

The PC2386 employs a 20- 
MHz 80386 CPU and comes 
with 4 megabytes of zero- 
wait-state 32-bit RAM, which 
is achieved by using a 64K- 
byte cache of 35-ns static 
RAM. Also included are a 
1.4-megabyte 3 -inch floppy 
diskdrive, five 16-bir AT 
slots, a socket for an 80387 
math coprocessor, MS-DOS 
4,0, and Microsoft Windows 
386, with the option of a 65- 
megabyie hard disk drive. 

All the PC2000 models 
feature a 101-key Enhanced 
keyboard, a bidirectional 
Centronics parallel printer 
port, which is the same as on 
the IBM PS/2, and a port for 
adding an external tape 
streamer or a 5 Vi-inch floppy 
disk drive. The hard disk 
drives all include RLL control¬ 
lers that run at 1-to-l inter¬ 
leave for high data-transfer 
rates. 

Price: £599 to £ 1349 for the 
PC2086; £999 to £1699 for the 
PC2286; £2649 to £2999 for 
the PC2386. All prices depend 
on the configuration. 

Contact: Amstrad pic., 
Brentwood House* 169 Kings 
Rd., Brentwood, Essex 
CMH4EF,U.K,, 44-0277- 
228888. 

Inquiry 976. 
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USA SOFTWARE IN EUROPE! 

NO COSTLY PHONE AND FREIGHT CHARGES! 
QUICK DELIVERY! LOW PRICES! 



386 PRODUCTS: Price 

PharLap 386\ASM/Lmk (Intel 80386 Development System) $ 699 
ADVANTAGE 386 C (Protected mode C Compiler) ........... $ 1079 

High 0386 (Use full 32 bit power of 80386)....-$ 1437 

Concurrent DOS 386 Prior's Toolkit (By d«iui Remnrh).. $ 209 
ADVANTAGE 386 Pascal (Protected mode P«scsl/386} 1079 

FoxB ASE-f/386 (Run any dBAS UI rtu* p toy a m wnthout modiAcaUant. $ 565 
Microsoft Windows /386 (MulUpk- applkattona cnvifomnenu ...^. S 231 
Microport Sys. V/386 Complete atumiiiw, Drvaiopn»aniSy*i«n)$ 1191 
NDP C*386 (Caotiatly opbmuing C Cobi|mIb Matntraiiw quality cixWi.... $ 805 

NDP Fortran'-386 (Prolsctad mod*, ncomptlsd 286 rode-3-ll tima* <aa»ar)$ 805 
OS/386 Software DvlpPs Kit (Port mat appla to pratiec modal .. $ 649 
Paradox 386 (Powerful Msy to use dstabsse)......................... $ 990 

Professional Pascal 386 (Handles Urge systems of modules) $ 1409 
SCO XENIX Sys. V Comp. 386 cOp Sy*w Ovipt Paii a Tm Prtp i $ 1919 
Microport System V/386 Complete (Runtuna. dvipt. aya.) ..^..5 1191 
VM/386 (Control Ptogram. Tiima 1 306 machina into manytl ................. $ 299 

ARTinOAL INTELLIGENCE ; 

Arity Combo Pak (File interchange, compiler/interpreter) -.. $ 1319 
Golden Common Lisp (Training and Development System) $ 1005 
MuLISP*87 Development System (Fonnarty MunMofi uapi... $ 549 

Turbo PROLOG (Complete A.I. environment).. $ 169 

Turbo PROLOG Toolbox (OmaiOOOIina«o(Turt«Praiog»ourBal..$ 115 
Vp Expert (Complete Expert System Development Tool)......... $ 

ASSEMBLERS LINKERS A TOOLS ; 

ADVANTAGE Disassembler (DtaaaaeniMvr^coMfiiMi jS 315 
Microsoft Macro Assembler (lUstest aasmHbs4^ ) $ 179 
Plink 86Plus (Overlay linkage editor) 453 

Sourcer (Create commented source code listings) 

BASIC LANGUAGE A TOOLS : 

FINALLY! (BASIC Graphic subroutine library)............ $ 135 

Microsoft Quick BASIC (With editor k debugger) ..... $ 121 

ProBas (232 BASIC routines)-$ 163 

Turbo BASIC (Editor, compiler 8c debugger)...—.$ 115 

BUSINESS GRAPHICS: 

Boeing Graph (3>D presentation graphics)-$ 359 

Dan Bricklin's Demo II (pnxluca prog, pro to type. Damoa a nnor.l $ 265 
Gem Collection (PToducadocumanU w/ imayaiad last A graptuca) .... $ 105 
Pizazz Plus (Full EGA support, 200 colours) —.. $ 214 

C LANGUAGE: 

High C (Protected mode, compiles across machines St op. sysJ. $ 945 
Instant C/16M (Protected nnode. Up to 16MB) ............. $ 1205 

Microsoft C Compiler (Includes QuickC Sc CodeView) m...... $ 527 

Microsoft Quick C Compiler (Very fast C compiler)... $ 121 
Turbo C (Pull down menus with windows) ................ $ 117 

C UBRARIES AND TOOLS: 

dBASE C Tools Prgmr's Lib. (Suiumc hmc. tordSASE m nu*). $ 101 
C*scape (functions library for screen design 4t code generation) $ 395 
C ASYNCH MANAGER (Interpreter driven polling controI)$ 157 
C TOOLS PLUS (Full spectrum of general utility functions) ^ $ 157 

C Utility Library (Over 400 functions)--$ 213 

Greenleaf Communications Library (Aayndv. comm, uinry). $ 247 
Greenleaf Functions Library ooo hmcnoM with *0 oos a bios) $ 227 

Multi-C (Library for mult-tasking programs)..$ 199 

Turbo C TOOLS (Compiled C functions for Turbo C) $ 159 

COMPUTER AIDED DESIGN : 

AutoCAD Release 9 (Most popular CAD package) $ 3995 
AutoSketch Enhanced (FuQ-functions CAD for line ait)...... $ 118 

Design Cad 3-D (Export 3D drawing to 2D packages) ........... $ 297 

Generic Cadd (Mechanics] dnlMng A design 200 colort/Umiypa*) ......$ 105 

COBOL LANGUAGE AND TOOLS ; 

COBOL spll (Powerful screen management tool)........ $ 519 

Level 11 COBOL iComtMnesbsMotsuintrameAPCcspsbilitMsi ........$ 459 

Microsoft COBOL Compiler (Movesppl imm nwmtiaiiies to PO$ 817 
Realia COBOL (Compile Urg prog than maudrame or mien Compiler) $ 1398 
RM/COBOL 85 Development System (Fastest devai >yat«io $ 1555 
Screenplay (Screen management)................................... $ 249 

CROSS DEVELOPMENT : 

Aztec C Cross Devel. System idos to many ddfam urgent—$ 1055 
Lattice 68000 C Cross Compiler (PC host to 68K target)... $ 605 
Uttice Z-80 C Cross Compiler (PC host to Z-80 target) _ $ 605 
QUELO 68000 Cross Asm/Link (PC host to 6K target)...... $ 779 

DATABASE AND HLE MANAGEMENT ; 

Btrieve (Keyed indexed file management system)-$ 299 

Xtrieve Report Option (Report writer) .......................^m. $ 193 

Xtrieve (Menu driven (Juery system)-$ 323 

C-ISAM (C functions for indexed file system). . $ 343 

C-tree with r-tree (Btree file handler with report generator) $ 785 

CLIPPER (Compiles dBASE into .EXE files)_$ 723 

d-tree (Comprehensive application generation modules) ..$ 599 

dB/RA (Arrays/ windows program).............................. $ 285 

dB.QUERY (Query for dB_Vi8U)-$ 297 

dB_VISTA (Build, maintain & access database files)... $ 297 
dBC III Plus (ISAM package & C interface to dBASE HI Plus) $ 845 

dBFast (Turbo compiler for dBASE m Plus)..$ 115 

DBXL Diamond (Extended lang. features for dBASE m Plus) $ 209 


;mg. language). $ 511 
liiication)........ $ 373 

□age)-$1497 

S 897 
$1197 
^tielp) ....... $ 613 

Ix........... $ 283 

12-3) _.$ 245 


Eagle-Emerald Bay (Advanced datal 
FoxBASE -f (Run dBASE programs witi 
Inforniix-4GL (4th generation applical 
Inf Ormix-ESQL OmlMd SQL MMmnqs A 
Informix-SQL (Relational DBK^) 

KnOWledgeman/2 (IniegretEd »yttm 
Magic PC (SlmiMM rodin^ nti immih* of 
ORACLE 1-2-3 (Database add in for 
Paradox 2.1 (Powerful, easy to use] 

QUICKSILVER (dBASE HI PLUS 
R8cR Oipper/Foxbase-f Module ( 

R8cR Relational Report Writer (1 
R:BASE for DOS (dbms weh high kvd 
Tom Rettig's Adv. Prgmr's Librai 
XQL (Relational DBMS for programme) 

Xtrieve (Menu driven Query systi 

DEBUGGERS: 

Advanced Trace-86 (Syndrolic debugj 
Periscope I (With breakout switch A si 
Periscope III lOMHz (w/ siax write 

DESKTOP FUBUSHING: 

Byline (Use with dBASE III Plus okLonts 1-2-3)..4 346 

PageMaker (Integrate text and graphics)...— $ 1025 

PagePerfect (European fonts, WP. Graphics and File irn gnu.) .>$ 505 
Ventura Desk Top Publiaherji^ tfS&Miaiul UynuT r.'ftvm) .. $ 905 

DISK DOS. BAgKiagTmBQARD 

DUk Opt^ liptlogically urganires daiti >rn hard disk)........ $ 

~ Insole (Fast, powerful screen A kn-board utihtiesj$ 

Jack Plus (Backup utility for 525* A PS/2 3.5’)_ 

FastTrax (Disk optimizer)......-$ 




labasa^v 
ipiler) ..... 
tport writer).. 
irt W Tite r t n r dBASE) j 

ll7<^-d8ASf III .Ittrnt* .1$ 

-f 

i) ........$ 

if Ahiv Interpreter) ....$) 233 

p board;.. $ 8W 

RAM A Bcrsluvii sMteh’ $1679 


75 

110 

175 

57 

149 

82 

75 

89 

143 


Norton Advanced Utilities (0*Ut«icrv MKUAl*. disk mgent. (tf >$ 
On-Call (Memory-resident. Load up tQ 4fl prt t gr ams) $ 

PC/Tools Deluxe (Memory resident disk A file utibty) ..$ 

Q-D05 11 (Harddtik file management).89 I 

~ peedStor 286 Unteg. hard disks to I'C/XT/AT or comjMl.) 
fe ature (Tum one-t>r two haaflUlisks into nuiny)..—S 117 

Voprfm ^^yo ur hard diskdast Fonger) .....^ 75 

Window DdS'4^^mory resident diskmanager) 57 

EDITORS ; 

Brief (Most popular customizaMiMext editor) -.. $ 303 

MKS VI (CcanpteW tmptmwnUUon of UNIX ik full WlWlfl wljtutt............ $ 109 

SPF/PC (PC version of mainframeriSPF)... $ 299 

VEDIT PLUS (Windows, menus, kord processing) ....$ 191 
FORTRAN LANGUAGE A TOoLst 

Grafmatic 8 e Plotmatic <75 graphics rmbhei arU plotw driv*rs>..... $ 293 
Uhey FORTRAN F77L-EM/32 iM^ltaitw pnww. .ihntd mivti *tl254 
Microsoft FORTRAN Compiler (fkatfranwipFrd. pnr <odt>i.. $ 527 
No Limit Fortran Library (i29hinc {ftphKv.sawmasnt .amni) $ 135 
RM/Fortran Development Sys. (Inil Hollr*iih A-Hr. $ 739 

GRAPHICS UBRARIES: 

ADVANTAGE Graphics <Uw4.v.i g wjivlo*.-mgr' ........ $ 2^ 

Essential Graphics (Easy to use. Ko royalties).$ K5 

Graphic (Scientific 8c engineering! graphics)......^479 

GSS Graphic Dvipt Toolkit (Cond^rte dvipt environ) ..J9 579 
HALO'88 (190 functions. Supports many language^ $ 349 
MeU WINDOW/PLUS (CrH>h»pcim. (ivrk A (turuigi^f $ 339 

LOCAL AREA NETWORKING : 

Btrieve/N(Supports most networl^).$ 719 

dB_QUERY Multi User (Relational fctew of LAyMtabaae). $ 747 
dB.VISTA Multi User (Supports nmultaSrous users) $ 747 
FoxBASE-f Multi User (Ultra fast BAS&^mpUer) .... $ 475 
Knowledge Network (Easy to insnil whout training)$ 199 
LifeNet 6 Users for 286 or 386 (Pov^a^Konamtcai lan) ..... $ 626 
Novell Advanced NetWare 286 (li^»try standard LAN). $ 3119 
SET NetWare 286 W/Keycard ortXTB cw/syx FauUTiS.). $ 5639 
Paradox For Network (Easy to use DBMS Up to 6 users).... $1085' 

MACINTOSH PRODUCTS : ^ 

Copy II Mac lArchIvsl backup far copy profct«d toftwsnt) .~....~..!t^$ 45 

FastBack (Backup utility) .................................................... $ 95 

FoxBASE-f for Mac. (Powerful, easy to use DBMS)...... $ 376 

FullWrite Professional (Word ptocetMrg. PMScnix support)........ $ 452 

Guide (Hypertext. Store A retrieve information intuitively) ..... $ 245 

LapLink Mac (Connect PC to MAC. Transfer files rapidly).... $ 149 

MacBrain (Best Neural net system available) .............. $ 305 

Microsoft FORTRAN Compiler (MaMrame ipced. purl, code) . $ 338 
Microsoft BASIC Compiler for Mac (Lat^ awaitedlor Mac.). $ 225 
Pixel Paint (FuQ repertoire of minicomputer paint programs) _ $ 471 
Turbo Pascal (Compiles 27J000 lines per minute!) >...... $ 117 

MODULA-2 LANGUAGE A TOOLS ; 

LOGITECH Modula-2 Dvipt. Sys. tcanpOerpack ptmtoaOdo $ 303 
Repertoire/Btrieve Toolkit (Iniegraie Repertoire w/Btrieve) $ 155 
OBIECT ORIENTED PROGRAMMING : 

ACTOR (Supports MS Windows. Royalty free)...$ 599 


US A SOFTWARE 

UMMATQUAI116 • 8001 ZURICH, SWITZERLAND 
PHONE (01)252-6710 FAX; (01) 2527795 TELEX; 814460 
(Attn: USA SOFTWARE) 


ADVANTAGE C-F-F (Implementation of AT&Ts C*+) -.$ 717 

Smalltalk/V IPurv otycl orvi u ed p ri^ ai i u niiig. Fast graphics interface) .$ 143 

Smalltalk/V 286 (Contains DOS extender Adress 16MB) __$ 285 

Smalltalk/V Communications (Communkations)-$ 75 

Smalltalk/V EGA/VGA Colour Pack amegrateECA/vcA).. S 75 
Smalltalk/V Goodies (Extend Smalltalk/V environment) .... $ 75 
Zortech C-f-f Compiler (True C-»-+ compiler)....................... $ 155 

OPERATING SYSTEMS k TOOLS : 

A.L Dvlpr's Kit Operating Sys. (Protect modecommandahall) . $ 649 
Microport DOS Merge 386 (DOS/UNIX environment)...... $ 531 

MKS Toolkit lOptinMze DOS cnwcfimant with over 110 UNIX looli) MM. $ 239 
QNX Dvlp. Sys. (Mulmuer. multUaakung reelttmeLAN OpSye) mm.mm*. $ 

SCO VP/IX FOR XENIX 386 IMulamaar, -taah DOS under 
SCO XENIX System V Complete 286 lOpSy^jyiprffi^t $ 1559/ 
■' Complete PS/2 Mod. pwxv m $ Ifi 

I Syt-. A r«t prtplPrf 

5 , multiuseitOp. Sys.) —125 

aGUAGESa TOOLS BCMISCELI. 

Ada Vantage Compiler TFast, efficient Ada) .$ 1197 

Baby/36 Automated Conv. ......$ 830 

Boeing Calc. larger-than-memory ^rea^eet) .m. $ 359 
Carbon Qypy Plus (CttmmunkaUoits Regia ijJl C access) mm$ 239 
CC EXPRESS (Aulomatod, unattended eomml^cations) ....m. $ 419 

DESQWew (Multitasking, windowing,^er 640K) ....m$ 149 

Framework II &pnmdahe£t.~Database. Wl^Proc. 4c Comm.). $ 715 

MathCad (Statistical and Mathemd»l)--$ 415 

Microsoft Excel (Sptreadsheet) .....$ 581 

Microsoft Project (Project Manafl6ment).$ 575 

Microsoft Word (Word Proces^g) mmmmmm.mm..mm...mm.. $ 527 
Mirror II (A«vndt file ttansltfk data manager) m....m... $ 83 

PC/FORTH+ (Forth Devefopmei^ystem) ....m....m.....m....m... $ 315 
Personal REXX (Rexx langus^^nterpreter) mm....m...m... $ 159 
PVeS Personal (Version 8i sour^^e control) mm..mm. $ 185 
Remote 2 irptwe»fuL«* 0 Qie PC to PC cohpnunication*) .mm...m. $ 185 



RPG II Compiler (IBM System/36 c 
RUNOFF (Text rormatter).. 


npatibility) m..mm$ 1055 
..$ 73 


SideKick Plus (Desfcto{xxnanag«Twnt to^) ..$ 231 

Sideways (Print text that s loo wide for your pimln) ..$ 76 

SmarTerm 220 (Terminal emulation). m^....$ 217 

iMVPC Scientific SubmtrtTitt Library u>>w i4(\bruutity»j $ 389 
TimeLine l Pnafret managmimt witli matnframv pow'trh •~..... $ 613 
WordPerfect-French (French Word Processing) bL..... $ 501 

OSoft PaSCarClH^iler iTor iMy prrgr x in* uftin nuruuiry BmjiB 353 
ical-2 (Fully integmd<f'de;i^ipment system) m.m.....T$\ 417 
Professional Pascal squMw j«<iNdkkd«f«««)... $ 

Turbo Pascal (Compiles 27,000 lines S 11);, 

PASCAL UBRARIES AND TOOLS ; 

Pascal TOOLS (Extend power of IBM A Microsoft Psscsl) ..... $ 1^ 
T-Debug Plus (Poxverful debugging for Turbo Pascal )........... $ 

Turbo Analyst (Turbo Pascal Utilities) ..$ 95 

Turbo ASYNCH PLUS (Communications Library) .....$ 157 

Turbo Pascal Database Toolbox (DaubMe building luu .m...... $ 115 

Turbo Pascal Editor Toolbox (Build text editor or w.p.)..... $ 115 

Turbo Pascal Graphix Toolbox (High-res graphics).... $ 115 

Turbo Pascal Num. Methods Toolbox (Sci./Eng./M«<i«).$ 115 

Turbo POWER TOOLS PLUS (For Turbo Pascal 4.0) m $ 179 
Turbo Professional (Fast general purpose library) m..... S 125 

SCREEN DESIGN AND WINDOWING: 

Greenleaf DataWindows W/Sre. ivin. wmd. Many data typMi $ 305 
Microsoft Windows (MulUpto ap^jllcanom anvironmant) ..mm..mm... $ 121 
Development Kit lOwalop graphtcal multltaaking urtndowa) ....m.... $ 585 
Multi-Windows IMultltaalnn^ atnuhanaoua wtndow duplay) m...m.... $ 389 
PANEL Plus (Srr aa n mgmi. library wtlh tourca. grtphKS model m...mm... $ 505 
PC/Forms (Forms management for C A Pascal) m...m.m.m....mm.. $ 215 
VeScreen (Screen painter/code generator) mm..mm....m... $ 215 

Vitamin C (Windows, data entry) __..... $ 275 

Windows for Data (Windowing, data entry) mm.m...mm... $ 359 

TRANSLATORS ; 

BAS_C Commercial (Basic to O. 

BAS.C Economy (Basic to C) m.... 

BAS.PAS Commercial (Basic to Pascal) . 

BAS.PAS Economy (Basic to Pascal) m..... 
dBX dBASE to C Translator iKundBASEDinuainC 

UNDUXENIX fRQDUCTS: 

BASIC Compiler for Sys. V/286 (Cmp w.basica a q.basic) $ 719 

Btrieve (Keyed, indexed file management) mm. —.$ 719 

SCO FoxBASE + for XENIX 286 otundBASEprog w/Omod.).$ 959 
Terminal Control for XENIX (Windowing A dato entry) m. $ 1199 



Terms: EURCXZHEQUE, AMERICAN EXPRESS, VISA, 
MASTERCARD, EURCXTARD, COD. 

30 day billing for qualified companies in Switzerland. 
Special discounts for large or corporate buyers. AH prices 
in US dollars. 

Add shipping charge from Zurich at prevailing rates. 
Prices subject to change without notice. 

Houra: 8:30 AM - 5:30 PM. 

B1288 
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WHAT’S NEW 


Internal 
Synchronous 
Modems for IBM 
PCs and PS/2s 

M ayze Systems offers the 
Synchro 24 line of inter¬ 
nal modems that let your 
IBM computer communicate 
with a mainframe. The 
modems feature built-in syn¬ 
chronous controller cards de¬ 
signed to be compatible with a 
variety of synchronous proto¬ 
col emulation software pack¬ 
ages, such as those for 3270, 
3770, 5250, 2780, and C03, as 
well as auto-dialing and auto¬ 
answering facilities and a 
loudspeaker. 

The Synchro 24 PC re¬ 
quires a single slot in an IBM 
PC, XT, AT, or compatible 
and operates at 2400 bits per 
second (bps), conforming to 
the CCITT V.26 bis standard. 
A pop-up display gives you 
the status of the interface leads 
for monitoring call progress 
and troubleshooting. You can 
connect a telephone line by 
plugging in the line cord sup¬ 
plied with the modem, and 
Mayze provides a pop-up auto¬ 
dialing package for integra¬ 
tion with existing emulation 
software. 

With the Synchro 24 PS. 
your IBM PS/2 can communi¬ 
cate with a mainframe at 
2400 bps. Pop-up on-screen 
graphics show you the condi¬ 
tion of the modem interface 
signals at a glance. This 
display, coupled with the 
modem monitor speaker, 
gives you clear information on 
call progress. 

Dialing commands are 
based on the AT and CCITT 
V.25 bis standards. You enter 
the commands via an indepen¬ 
dent control channel, which 
lets the modem continuously 
monitor call status. Mayze 
supplies a pop-up auto-dialing 
control package, which you 
can use with synchronous soft¬ 
ware packages that do not 
support auto-dialing. 


INTERNATIONAL 



The Synchro 24 PS is pre¬ 
configured for compatibility 
with most applications, or, if 
necessary, you can adapt the 
nearest suitable configuration 
to suit your requirements. You 
can then store the modified 
configuration in battery- 
backed-up memory and auto¬ 
matically load it on power up. 
Another version, the Synchro 
48 PS, lets you transmit data at 
4800 bps, complying with the 
V.27 ter standard. 

If your computer is already 
equipped with a synchronous 
interface, you can connect 
this to the Synchro 24 PC 
using the V.24 connector on 
its rear panel, or to the Syn¬ 
chro 24 or 48 PS using the 
25-way D connector on their 
rear panel. 

Price: £495 for the 24 PC; 
£545 for the 24 PS; £645 for 
the 48 PS. 

Contact: Mayze Systems 
Ltd., Delta 900, Great Western 
Way, Swindon, Wiltshire 
SN5 7XQ, U.K.. 44-0793- 
511789. 

Inquiry 1197. 


U.K. Sprint and 
OS/2 Paradox 

B orland Intemationars 
Sprint word processing 
program is now available in 
the U.K. Aimed at profession¬ 
al users. Sprint incorporates 
advanced formatting and laser 


printer support (see Comput¬ 
ing at Chaos Manor by Jerry 
Pournelle on page 101; Ap¬ 
plications Plus by Ezra Shapiro 
on page 119; and “Suit Your¬ 
self with Sprint” by Lamont 
Wood on page 223, all in the 
October BYTE). 

You can open up to 24 files 
simultaneously and view them 
in up to six horizontal win¬ 
dows. Sprint supports multiple 
downloadable fonts in all 
sizes, and you can incorporate 
Encapsulated PostScript 
(EPS) graphics files into docu¬ 
ments. Advanced formatting 
features include snaking col¬ 
umns, line drawing, hy¬ 
phenation, footnotes, bullet 
and numbered lists, dynamic 
cross-references, and indexing. 
Style sheets, automatic kern¬ 
ing and ligatures, and word- 
space control are provided 
for typographically sophisti¬ 
cated applications. 

Sprint runs under DOS 2.0 
or higher on the IBM PC, XT, 
AT, and compatibles with at 
least 256K bytes of RAM and a 
hard disk drive. Borland also 
offers an OS/2 version of its 
Paradox database that can 
use up to 16 megabytes of 
memory and supports 
multitasking. 

Price: £195 for Sprint; 

£549.95 for Paradox; £150 for 
Paradox as an upgrade. 
Contact: Borland Interna¬ 
tional, 8 Pavilions, Ruscombe 
Business Park, Twyford, 
Berkshire RG109NN,U.K., 
44-0734-320022. 

Inquiry 949. 


wt~»'"riiiniauji 

IBM AT-Compatible 
80386 Machines 

ritish Telecom’s new 
M5330 series of IBM PC 
AT-compatibles is based on a 
l6-MHz Intel 80386 micropro¬ 
cessor with a zero-wait-state 
memory system, and it can 
download the BIOS code into 
RAM for faster running. Four 
models are available: one of 
the M5334 models comes with 
1 megabyte of memory, and 
the other model comes with 4 
megabytes of memory. Both 
models come with a 40-mega¬ 
byte hard disk drive. The two 
M5335 models also come with 
1 or 4 megabytes of memory 
and an 80-megabyte hard disk 
drive. 

The memory on each of 
the computers is expandable up 
to 16 megabytes, and both 
hard disk drives have an access 
time of 30 milliseconds. 

Other features include a single 
1.44-megabyte 3 Vi-inch flop¬ 
py disk drive, a 102-key En¬ 
hanced keyboard, and VGA 
graphics capability; you can 
specify a color or mono¬ 
chrome screen, which is avail¬ 
able separately. The included 
operating system is MS-DOS 
3.21. 

Each M5330 series com¬ 
puter has 10 expansion slots, 
but several are occupied by 
system cards; up to 5 slots are 
free for user expansion. Brit¬ 
ish Telecom can supply an in¬ 
ternal modem and communi¬ 
cations software so you can 
access Prestel, Telecom 
Gold, and other on-line 
services. 

Price: £3345 and up, de¬ 
pending on the configuration. 
Contact: British Telecom 
pic., 2nd Floor, Blossoms Inn, 
23 Lawrence Lane, London 
EC2B 8DA, U.K., 44-01-356- 
5366. 

Inquiry 947. 

continued 
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PHILIPS 


MS-DOS joins VMEbus 



TheNethe^™® 21 

Phonei 0^^ 

Fax'. 040-78 6Ud 


MS-DOS 


The worlds most popular operating system...,. 
. now amiable on the VMBbus 

Consider the benefits of an MS-DOS* 
operating system on the VMEbus. Your 
application programs will realise a new 
dimension in software development 

Philips and MS-DOS, two of the worlds 
most popular market names offer you the 
performance, flexibility, and freedom to 
explore new software development 
opportunities never before available to a 
VMEbus User, And with more than 10,000 
application packages currently available for 
MS-DOS the possibilities will appear limitless. 

Philips offers you the power to combine all 
the VMEbus hardware and software 
functionality with the full software 
compatibility of MS-DOS, the worlds most 
popular operating system. 

The Philips PC/AT module occupies two 
slot positions withfn the VMEbus rack, and 
comprises an Intel G02B6 microprocessor with 
an optional 802B7 maths coprocessor, 

0.5 Mbyte of dynamic RAM accessablefrom 
the VMEbus or the on-board microprocessor, 

64 kbyte of BIOS-ROM, a keyboard interface, a 
C6A (Hecules) video interface, an interface for 
two 360 kbyte or 1 Mbyte floppy disks, 
an audio interface, a centronics printer 
interface, and finally a full VMEbus interface. 
An expansion module provides the opportunity 
to extend your system to include two extra 
hard disks. 

And of course there's the benefit of Philips 
fuII technical support to consider. At Philips we 
support our customers with all of the software 
necessary to fully integrate your PC/AT 
VMEbus module with VMEbus real time 
operating systems, including the Philips 
developed, high performance, real time 
operating system, ERM system. 

So consider the benefits of the Phil ips 
PC/AT module. With the combined power of 
the MS-DOS operating system and the 
VMEbus, your application programs will 
reafise a new dimension in software 
development. 


* yS-DOS is a ragjsterBd trademark of Microsoft Corparation 
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WHAT’S NEW 


INTERNATIONAL 



A Two-Wire 
Full-Duplex 
Local Modem 

T he HSM 21/35 is a high- 

speed local modem that 
operates at speeds of up to 
153,000 bits per second (bps), 
full duplex, ewer a single 
local telephone cable, with a 
range of up to 4 kilometers. 

The two-wire, full-duplex 
modem is intend^ for use over 
telephone-type cables in a 
local data-communications en¬ 
vironment, such as main- 
frame-to-mainframe links and 
high-speed multiplexers, and 
to support remote terminal 
controllers. 

Two speed ranges arc pro¬ 
vided, The maximum speed on 
Range 1 is 128K bps, and on 
Range 2 is 153,600 bps* You 


can select from seven indi¬ 
vidual data speeds on each 
range using internal strap se¬ 
lection, The modulation tech¬ 
nique of the HSM 21/35 is 
baseband with echo corapensa* 
tion, giving you a maximum 
range of up to 4 km, depending 
on the type of telephone cable 
you use* 

Databox provides two digi¬ 
tal interfaces on the HSM 


21/35 for CCITTX*21or 
V*35 operation. No internal 
selection is necessary, as the 
modem accepts data that is 
correctly presented at either 
interface. 

Price: 1150 Swiss francs. 
Contact: Databox S*A., 48, 
Route des Acacias, CH-1227 
Geneva, Switzerland, 41-22- 
422130. 

Inquiry H98, 


C+-I- for 

Personal Computers 

T he Japanese version of 
Zortech C + + is an ob¬ 
ject-oriented C + + compiler 
and the first C++ compiler 
for personal computers, ac¬ 
cording to Micro Software As¬ 
sociates. It includes a C com¬ 
piling function and can run 
common modules with C. 

The C language source code 
and library are compatible 
with Datalight C. 

Price: About 40,000 yen. 
Contact: Micro Software As¬ 
sociates Co. Ltd., Odakyu 
Minami-Aoyama Bldg., 7-8- 
1 Minami-Aoyama, Minato- 
ku, Tokyo 107, Japan, 81- 
03-486-1411. 

Inquiry 952. 

cantimed 



TEXIRIS 

APPLICATIONS 

Archiving • Pubiishing 

Dedicated OCR • Databases 

• Eiectronic Mali 


TEXIRIS 

FEATURES 


Pre-trained omnifont OCR 
One-pass scanning of text and graphics 
Automatic high performance recognition 
Learning mode 

Multilanguage lexicons and character set 
Graphical preview of document 
Multicolumn detection and coding 
Adaptability forVAR/OEM applications 


Image Recognition Integrated Systems SA ().R.I.S.) 
Place de I'Universtte 4 B -1348 LOUVAIN-LA-NEIM, BELGIUM 
m: 32-1045 13 64 - FAX; 32-1045 34 43 
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Finally, there’s an SQL that gets back to 
BASIC. And COBCL. And C. And Ihscal. 


As a programmer, you’ve probably already 
faced it—the database dilemma. Do you use an SQL 
for easy database handling, or a true programming 
language for maximum power and flexibility? 

Now you can do both with XQLf the relational 
data management system from the developers of 
Btrieve,* 

The Programmer’s SQL. With XQL, you 
can access your data with the ease of Structured 
Query Language through simple subroutine calls 
from traditional programming languages. XQL sup¬ 
ports standard SQL syntax, including subqueries, 
unions and security groups. 

XQL Relational Primitive Operations. 

In addition, XQL lets you bypass the SQL level and 
perform highly efSdent, relational primitive opera¬ 
tions directly. You get all the functionality of a rela¬ 
tional database model without the constraints of a 
4th generation language. 

Building on Btrieve. The heart of Novell’s 
family of data management tools is Btrieve. By 
letting you access multiple records at a time, XQL 
adds a powerful dimension to Btrieve. XQL incorpo¬ 
rates sophisticated data manipulation features which 


allow you to access data by field name, move forward 
or backw^s through the database, compute fields 
from other fields or constants, and even work with 
composite records built from multiple, joined 
Btrieve files. 

Like Btrieve, XQL offers features like multi¬ 
user support, fault tolerance, comprehensive 
documentation, and expert technical support. And 
you never pay royalties on your XQL applications. 

Solve the database dilemma with XQL, the SQL 
that speaks your language. See your authorized 
Novell dealer, or call us for more information. 


NoveU GMBH 
Schiess-Strasse 55 
4000 Dusseldorf 11 
West Germany 
(0211) 59 73-0 
Fax 49 2U 59U 49 
Telex 858 7570 


Novell UK LTD. 

Avon House 

Sweetwell Rd. Bracknell 
Berkshire RG12 HH 
(0344) 360401 
Fax (0344) 860353/4 
Telex 846783 


NOV E L L 
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WHAT’S NEW 


A Video 

Graphics Scanner 
for Nimbus PCs 

Y OU can use Digithurst’s 
MicroEye Video Graph¬ 
ics Scanner, supplied with 
Norden Software’s Image Pro¬ 
cessing package for the Nim¬ 
bus personal computer (see 
What’s New International, 
page 88IS-5, in the September 
BYTE), to capture images of 
three-dimensional objects and 
even people for processing 
with software packages, such 
as Drawmouse, PaintSpa, 
NewsSpa, and PC Paintbrush. 
It also provides you with a 
scanning device that accepts 
input from video cameras 
and lets you convert images to 
line drawings and input them 
into paint packages and desk¬ 
top publishing packages, 
such as Aldus PageMaker. 

The MicroEye VGS is a 
plug-in card that offers image 
capture at a resolution of 512 
by 512 pixels with 255 gray 
levels, or a resolution of 256 
by 256 pixels in fast-scanning 
mode. 

The Image Processing 
software includes tools such as 
smoothing, contrast enhance¬ 
ment, and edge detection, as 
well as output to printers in 
color or monochrome. It han¬ 
dles the production of files 
for Aldus PageMaker through 
Tag Image File Format and 
Encapsulated PostScript for* 
mat, and those for the color 
paint packages already 
mentioned. 

A stay-resident portion of 
the MicroEye VGS scanner 
control software lets you scan 
directly to the screen from 
within any paint program. 

An image editor for assem¬ 
bling cut outs from different 
image files is also available. 
Price: £495 for the MicroEye 
VGS and Image Processing 
package; £795 for the VGS, 
software, a monochrome cam¬ 


INTERNATIONAL 



era, stand, and cables. 
Contact: DigithurstLtd., 7 
Church Lane, Royston, Hert¬ 
fordshire SG8 9LG,U.K., 
44-0763-42955. 

Inquiry 1177, 


Painting on Your 
Acorn Archimedes 

P ro-Artisan is a painting 
package for the Acorn Ar¬ 
chimedes 300 and 400 series 
computers that works in Archi¬ 
medes' graphics mode 15, 
giving you a palette of 256 
colors and a resolution of 640 
by 256 pixels. You use a mouse 
as a pointer with the pro¬ 
gram’s iconic windowing user 
interface. 

In addition to rubber-band 
drawing of geometric figures, 
Pro-Artisan features B^ier 
curve interpolation and grid 
locking for precise align¬ 
ment. Other features include 
stepped, graduated, and cir¬ 
cular fill patterns; cut and 
paste; distortion and solariza- 
tion effects; and 26 text fonts 
and a font editor. Pro-Arti¬ 
san lets you perform screen 
dumps to printers compatible 
with Epson, Integrex, and the 
Hewlett-Packard PaintJet and 
LaserJet. 

Price: £169.95. 

Contact: Clares Micro Sup¬ 
plies, 98 Middlewich Rd., 
Rudheath, Northwich, 

CheshireCW9 7DA, U K., 
44-0606-4851L 
Inquiry 977. 


More Slots 
for IBM PCs 

T he EXT-11 is an expan¬ 
sion chassis for IBM PC 
and compatible computers 
that adds 10 8-bit slots. An ex¬ 
ternal box the size of an IBM 
PC system unit, the EXT-11 
contains an 11-slot back¬ 
plane, a power supply, a fan, 
and a power filter/s witch. 

You connect it to your com¬ 
puter via two bus-extender 
cards joined by a ribbon cable; 
these cards permanently oc* 
cupy one slot in your computer 
and one in the EXT-11. 

The extender cards buffer 
the bus signals so that the 
cards in the EXT-H behave 
as if they were inside the IBM 
PC itself. The EXT-11 works 
on IBM PCs, XTs, ATs, or 
compatibles that run at 4.77 
or 8 MHz. A version for the 
IBM PS/2 lets you interface 
10 IBM PC-compatible cards 
to the Micro Channel Archi¬ 
tecture bus, using a special 
MCA extender card. The 
EXT-l 1 is constructed of steel 
for either desktop use or 19- 
inch rack mounting. 

Prke: £985. 

Contact: Blue Chip Technol¬ 
ogy Ltd., Main Ave., Hawar- 
den Industrial Park, Deeside, 
ClwydCHS 3PP, U.K.,44- 
0244-520222. 

Inquiry 980* 


A Library of System 
Software for 
RM/FORTRAN 

Q T Software offers 

QTools, a library of sys¬ 
tem software for program¬ 
mers using RM/FORTRAN 
2.0 or higher (RM/FOR¬ 
TRAN is the compiler sup¬ 
plied by Austec, formerly 
Ryan-McFarland). The soft¬ 
ware gives you access to all 
DOS and BIOS services under 
MS^ or PC-DOS from FOR¬ 
TRAN programs. 

You can read and write 
files, with pathnames you 
specify at run time, using the 
FORTRAN file unit, DOS 
handles, or the DOS File 
Control Block (FCB) interface. 
The software offers you full 
control of keyboard input (e.g,, 
Control-Break processing, 
echo/no echo, and wait/no 
wait) and of serial ports with 
or without hardware handshak¬ 
ing. A total of 180 routines, 
including 23 string-handling 
routines such as justif ication, 
centering, string rotation, and 
substring search, perform 
300 functions. Disk control 
features let you read boot 
blocks and file access tables 
(FAT) direcOy and give you 
complete directory control. QT 
Tools also supports sound 
and video, including graphics, 
(JTools comes on 15 5 !4- 
inch floppy disks with a 430- 
page ring-bound manual that 
documents all the routines 
with sample FORTRAN 
code, divided by functional 
groups, and includes a 19- 
page index. A set of three 
demo disks lets you see the 
effect of all the routines; the 
full source code for the 
demos is supplied. 

Prfce: $325 U.S.;$i5 U.S. 
for the three demo disks. 
Contact: QT Software, Un- 
gererstrasse 108, 8000 Miin- 
chen 40, West Germany, 49- 
089-369149. 

Inquiry 97S. 

continued 
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IMink* 

Local Area Network 


The 

Smart Solution 
To l^)ur 

Multi-User Needs 


Industry Standard 

D-Link hardware and software products are designed to 
meet the industry-standard. This guarantees you against 
obsolescence, and ensures a long-lasting return on your 
investment. 


Our LAN^mart Network Operating System is NETBIOS 
compatible and supports DOS 3.1 file/record locking 
standard. Hence, you can run all third party multi'user 
application software available on the market. 

Ease of Use 




Our high performance Ethernet Interface Card can 
network any combination of PC/XT/AT and PS/2 Micro 
Channel^^i to share valuable resources across the network. 
Furthermore, it has the ability to support TCP/D?, 
NETBIOS, Novell’s NetWare™, IBM PC LAN Program 
and Sun Microsysteins’ 
PC-NFS™ software. 


D-Link LAN products are extremely easy to install and 
operate. Using pop-up windows, all options are listed on 
the screen for your ready selection to guide you through 
each operation. 


Affordability 

D-Link is designed for cost conscious users and carries a 
very reasonable price tag. Following the 
industry standard, D-Link is compatible 
iiLj with all major LAN products which ensures 

that your LAN will never become obsolete. 


Systems INC. 

15-4 FI, Ho. I* Fu-Hamg North Rd,, Taipei, Taiwan, R.O.C, 

Tel; ^02)773-2980 Fax: 886-2-781-68210 Telex: 10971 DATEX 


ISM PCIXTMT, Twdern&ria of irntmaGanBl SuainAsa U&chiM CarpOfiliAn. 

NAlWare is a irAdamarit at Novetl hno. 


Eihanut a ragiatsrvd iraAmartt at xttOK Corpcfaiion. 

CANffliHt and &Urii! rtflwtawd i/&dsmartt.a oi Dalaic Enc./Localwt CommunlcaElorn irw. 
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WHAT’S NEW 


INTERNATIONAL 



Aldus 

PageMaker on 
an AT Compatible 

T he Facil 9860 is an IBM 
PC AT compatible that 
features the high-resolution 
Facit Twist/AT computer and 
comes with Aldus Page¬ 
Maker software, which you 
can use with the computer’s 
features such as 20 column 
widths; A3, A4, A5, B5, and 
custom page sizes; master 
pages for standard designs; 
simultaneous work on facing 
pages; ajid graphics copy and 
scaling. 

The Twist/AT incorporates 
a 12-MHz 80286 microproces¬ 
sor; 1 megabyte of main 
memory, expandable to 4 
megabytes; a 5 ^4-inch floppy 
disk drive; a 30-megabyte hard 
disk drive; and an AT-style 
keyboard, all in a 350- by 350* 
mm footprint. A mouse is 
provided for screen manipula¬ 
tion, and four 16-bit expan¬ 
sion slots let you connect the 
Facit 9860 to a network and 
add a document scanner or 
other device* The operating 
system is DOS 3*0 or higher* 
The display is a fixed 
black-and-white landscape unit 
that provides enhanced 
graphics with full gray-scale 
color emulation* It offers 
CGA and EGA screen resolu¬ 
tions, plus an extra-high 800- 
by 6Ck>-pixel resolution for 
high-quality graphics 
applications. 

Options available for the 
Facit 9860 include a 1.44- 
megabyte 3V4-iiich floppy 
disk drive, larger capacity hard 
disk drives, a local-area-net- 
work adapter, an integral 
modem, an extended key¬ 
board, and VGA. 

Price: £7135 and up. 

Contact: Facit Ltd., Maid¬ 
stone Rd*, Rochester, Kent 
MEl 3QN, U.K*, 44-0634- 
830008* 

Inquiry 1187. 


Software for 
an Optimum 
Manufacturing 
Environment 

P rodStar has expanded its 
ProdStar-MRP software 
to integrate manufacturing 
resource planning with pur¬ 
chasing, order processing, 
and accounting. The software 
includes planning and sched¬ 
uling modules and helps you 
find the ideal balance be¬ 
tween minimum inventory, 
maximum productivity, and 
optimum customer service. 

You can use the software 
as the core of a computer-inte¬ 
grated manufacturing organi¬ 
zation by interfacing it with 
computer-assisted design and 
flexible manufacturing 
systems. 

All messages and user 
prompts appear on-screen* The 
program covers manufactur¬ 
ing activities, such as main¬ 
taining technical data, man¬ 
aging inventory, releasing and 
tracking work orders, and 
maintaining Master Production 
Schedules. The data is con¬ 
stantly updated, resulting in 


time savings and greater effi¬ 
ciency, according to the 
company. 

Six software modules help 
you maintain master parts lists 
and bills of material; gener¬ 
ate reports; manage work-cen¬ 
ter scheduling and work-in- 
progress routing; calculate 
material, machine, and labor 
requirements and costs; plan 
work, purchase, and sales 
orders; confirm, update, and 
delete sales orders; make 
part and customer/supplier in¬ 
quiries; release, track, 
change, and delete work 
orders; maintain the supplier 
database; and analyze supplier 
performance. A simulation 
module helps you investigate 
alternate master production 
schedules for any part and de¬ 
termine the resources neces¬ 
sary to meet them. 

ProdStar-MRP is available 
for most microcomputers and 
minicomputers in English, 
French, German, Dutch, Span¬ 
ish, Italian, and Portugese. 

The version for the IBM PC, 
XT, AT, and compatibles 
runs under DOS 2.0 or higher 


and requires a minimum of 
512K bytes of memory . 

Price: 78,000 to 500,000 
French francs. 

Contact: ProdStar S*A., 45 
Quai de la Seine, 75019 Paris, 
France, 334-40358855. 
Inquiry 1195. 


A Citizen Dot-Matrix 
Printer for Europe 

T he Citizen 180E is a 9- 
pin dot-matrix printer de¬ 
signed for use in Europe* It 
can print text and graphics, 
and it supports all European 
languages by changing DIP 
switches. 

The i80E can print 175 
characters per second in draft 
mode and 30 cps in near-let- 
ter-quality (NLQ) mode in one 
of four resident fonts. En¬ 
hanced print inodes include 
bold, italic, condensed, pro¬ 
portional, enlarged, sub- and 
super-script, and reverse 
print* Quad modes lei you 
print double or quadruple 
height and width in any combi¬ 
nation for headings and 
signs* You select fonts, form 
lengths, and printing modes 
from the control panel, and 
there is a self-test and config¬ 
uration dump facility. 

A Centronics parallel or 
RS-232C serial cartridge is 
supplied, along with a fric¬ 
tion or pull-tractor paper han¬ 
dler. Citizen offers a cut-sheet 
automatic paper feed as an op¬ 
tion. The primer supports 
Epson LX and FX, IBM Pro- 
printer, and Citizen’s own 
protocols for software compati¬ 
bility; you set the emulation by 
changing DIP switches on the 
interface cartridge. The Citi¬ 
zen 180E comes with a 2-year 
warranty. 

Price; £229. 

Contact: Citizen Europe 
Ltd., Wellington House, 4-10 
Cowley Rd., Uxbridge, 
Middlesex UBS 2XW, U*K., 
4443895-72621. 

Inquiry 988. 

continued 
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QuadGTi from Interquadram 


■ 








BRILLIANT 
PERFORMANCE 
BY A SUPER 
INTEIXIGENCE. 


VG4 is tbe htdsiness gnpbfcs 

standard to emerge from IBM. 
QuadGTi is InterQuadram's latest 
di^lay of intelligence — an 
intelligent K24 board that will now 
add the cri^ resolution, superior 
colour selections and abundant 
paUette range o/VG4 to your IBM or 
compatible computer 

It really is a highly intelligent, 
high^^ed graphics adaptor. 

Houf intelligent? QuadGTi 
not only supports aU 17 KIA. modes 
with resolutions up to 800 by 600, 
but is upgradeable to a staggering 
1024768 resolution with the 
simple addition of256k more 
memory. 


It cun sense whether you are 
running an 8 or 16 bit bus sys^m, 
and automaticalfy configures itself 
to run at maximum ^eed 

It senses both the monitor type 
and the RAM on board the card 
automatically, and with the use of 
the software drivers included the 
result unU be you % alwt^^t the 
highest resolution possible. 

It supports ail new IBM K24 
graphic modes plus eodsting EGA, 
CGA, MCGA, MBA and Hercules, 
therefiyre QuadGTi is compatible 
with all of your existing and future 
sopjuare needs Of course Roister 
level and level corr^tibility are 

lOCTiy guaranteed 


can eTTplqy QuadGTi with 
your current digital monitor or take 
advantage of new multi-scanning or 
analog displays 

}bu'Ufind itspriceperprmance 
ratio beats everything in sight. 

So our stper-inteUigent QuadGTi 
makes a very intelligent buy/ 



GRAJmiCS AlMFrOltS ANDMONrrOftS - MEMORV/MULTIFUNCTION BOARDS 
PfUNTEIIS AND BUFFERS • COMMUNICATIONS AND NETWORKING SOUJnONS < IBM CjQMEAJIBLE PORTABLE COMPUTERS 

terQuadram Limited, 653/4Ajax Avenue, Slough, Berkshire SLl 4BG, England. Tfel: (0753) 36464, Tfelex: 847542INTQAD G, Eax: (0753) 77256. 

InterQuadram Computers GmbH (Germany), Hermannstr 52, I>6078Neu-lsenburg, Germany Tel: (6102) 17095 Tfelex- (041) 4177 25. Fax: (6102) 17 090. 

InteiQuadram SARL (Ftance), 136 me I^rronet 92200 NEUIllYFranctLTH: (1) 47 22 58 20. Telex: 6157^ FINTQUAD. (1 >46401015. 
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WHAT’S NEW 


INK TextTools 

FOR TRANSLATORS 


Just six months after its introduction, INK TextTools 
has become the premier software package for 
translators. Our software helps translators through¬ 
out the world produce their translations in record 
time. In addition to dramatic increases in productiv¬ 
ity, advanced terminology management leads to 
new levels of quality and consistency. 

TextTools is one of the most 
sophisticated terminology 
packages available any¬ 
where, but it runs on 
standard PCs and is 
definitely affordable. 

“INK TextTools../s, to my 
knowledge, the most 
sophisticated trans¬ 
lation utiiity package 
on the market.” 

MARK OLSEN, Humanities 
Computing Facility, Arizona 
State University. 



Use TermTracer to consult and update your glossaries 
while using your word processor. Now the right 
term is only a keystroke away, hit return and it’s 
pasted right into your document. 


Build your own dictionaries or choose from our 
extensive library of specialized ready-to-use trans¬ 
lation dictionaries. Currently available from and 
into seven major European languages. 


Our Text Analyzer helps you build and update gloss¬ 
aries based on the texts you actually translate, 
virtually automating this previously time- 
consuming task. A full set of dictionary utilities is 
also provided. There is even a keyboard enhancer 
to help you enter accented and special characters. 
Independent studies show that translators spend 
up to 40 percent of their time on terminology alone 
- reason enough to react today. 



INTERNATIONAL 


Prins Hendriklaan 52, 

1075 BE Amsterdam, The Netherlands, 
Tel. (31 20) 664-6361, Fax (3120) 79-6671 


Germany =Trados GmbH, tel. (49711) 627068/069 
France = INK Langages, tel. (331) 42785865 
USA = UBS, tel. 612827-6115 

Please contact INK INTERNATIONAL for a complete list of 
distributors. Dealer enquiries welcome. 


INTERNATIONAL 



STELA's LED display monitors STEbus signal lines. 


A Logic Analyzer 
Tool on a Card 

S TELA from Arcom 
Control Systems is a sin¬ 
gle Eurocard dedicated logic- 
analyzer tool with a front- 
panel board housing all the 
switches and displays neces¬ 
sary to activate the instru¬ 
ment and display results. 

The analyzer captures 
STEbus activity, according to a 
variety of trigger conditions, 
providing you with a means of 
overcoming common l>oard 
development and system con¬ 
figuration problems. You can 
set up the analyzer to trigger 
on any kind of STEbus ac¬ 
cess, such as specific memory 
or I/O addresses, a range of 
addresses, or a combination. 
You can also trigger on par¬ 
ticular STEbus cycles, and 
switches let you set the in¬ 
strument to recognize or ig¬ 
nore any command modifier. 
The LED display constantly 
monitors STEbus special sig¬ 
nal lines, which helps you rec¬ 
ognize that an event is tied to 
a power glitch, a bus time-out, 
a transfer error, a system re¬ 
set, or some activity on the at¬ 
tention request lines. 

STELA lets you set up data 
capture for single-shot mode or 
for continuous trigger on 


every occurrence, with results 
shown on 7-segment displays. 
Arcom has also provided a 
trigger-output signal to acti¬ 
vate more sophisticated analy¬ 
sis instruments, such as a 
scope. 

Price: £355. 

Contact: Arcom Control 
Systems Ltd., Unit 8, Clifton 
Rd., Cambridge CBl 4WH, 
U.K., 44-0223-411200. 
Inquiry 1180. 


New Micro Channel 
Models from Apricot 

W ith a name taken from 
the Chinese word for 
energy flow. Apricot Com¬ 
puters’ new Qi range of Intel 
80386-based MS-DOS 
machines has four IBM Micro 
Channel Architecture (MCA) 
expansion slots, implemented 
using Chips & Technologies’ 
MCA Chipset, VGA graphics, 
and on-board Ethernet 
controllers. 

Three basic Qi models are 
based on the l6-MHz 
80386SX, the 20-MHz 
80386, and the 25-MHz 80386 
microprocessors, respective¬ 
ly. The Qi 3(X) models feature 
the 80386SX chip and take 1 
or 2 megabytes of RAM on the 
motherboard. The Qi 330 

continued 
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CADcontroller 

The Affordable Resolution 



This Multi-Function Graphics Card Combines 
The Features Your CAD System Requires. 

)ur Productivity. CADconfrolfer Improve Your Performance. Most CAD pro- 

iphics of up to 1024x768 non- grams work best with extra rr^emory^ allowing quicl^ 

% producing sharp, flicker free access to programs and drawing fifes, For this pur- / J 

sy to see. Its advanced CRT con- pose, CADcontrolier con ha?#drfoptional 1 J| 

your work by drawing lines at a megabyte of extended RAM on board, ® 

3ls/second. Choose Your Monitor, CADconfro//erIs 

jr System. A built-in COM port Is patible with both high resolution monitors and pdpu| 

"iGcting peripherals. As an lar, low cost, medium resolution monitors such 

Dconfrollef's serial port can NEC MultiSync®. We designed It to be versatile^ so 

51-PAD digitizer directly, ©liminat- that you can choose the resolution, bondwidtliand 
supply. output mode your monitor requires, ' 

The Price? So good there's no need tg iook 
elsewhere. 



Call GTCO For A CADconfroller And All Of Our Graphic Products. 

GTCO corporanon. 7125 RIverwood Drive. Columbia MO ;^J£46 Phone: (301) 381-6688 Telex: 8^71 Fax: (301) 290-9^^ 

■f i^-.. - j 
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WHAT’S NEW 



Hardware for 
Software Protection 


HASP-JI is a hardware device that connects externally into 
the printer port of the IBM-PC/XT/AT and PS/2 families. 

Special electronic circuits form a unique code allowing 
only your customers to operate the protected software. 


HASP-// /s "transparenr to the user. It does not 
interfere with the operation of other programs nor 
does it require aclua! connection of the printer to 
the computer. 

Y rour customer can create backup copies of his 
programs but these copies cannot be used on 
another "HASPIess'" computer. 

/ mp/emen/a/ion is easy. You won't need the source 
program in order to protect your sofiwarer and 
yet if you have the source^ we o//eryou the option to 
check for the HASP-// from within the program at 
any time. Software dnvers are supplied. 

automatic copying program or device wiil be 
IV able to crack the HASP-//, since no such tools 
can diip//cafe l/ie plug. The HASP-ii software is 
soph/s/rca/ed and encrypted The code returned 
from the HASP-// rs aigorithm depended. 

- an be used for sophisticated data encryption 
systems. 


We have sold tens of thousands of 
plugs to dozens of satisfied 
customers worldwide. 


For further information 
contact us at 


ALADDIN 

KNOWLEDGE 
:iYSTEMS LTD. 

11t41 Tei-Aviv,61110j9fsel 
Tlx. 35770/1 COIN IL Ext. JBL 
Tel, 972-3-226286; Fax, 972-3-243540 




■ i ;l; 


ii':; 




INTERN 


comes with a 30-megabyte 
hard disk drive, and the Qi 
330i comes with a 50-mega*- 
byte hard disk drive. A disk¬ 
less workstation, called the Qi 
310, is also available. 

A full 32-bit 80386 micro¬ 
processor powers the Qi 600 
models, which also come 
with 1 megabyte of RAM, ex¬ 
pandable up to 16 megabytes, 
and hard disk drives from 50 
through 125 megabytes. The 
Qi 650 has a 20-MHz CPU and 
a 50-megabyte hard disk 
drive, the Qi 660 comes with a 
25-MHz CPU and a 65- 
megabyte hard disk drive, and 
the Qi 660i comes with a 25- 
MHz CPU and a i25-megabyte 
hard disk drive. 

TheQi Model 350V is a 
special version for corporate 
users, aimed at large-volume 
purchasers who have in-house 
installation and maintenance 
expertise. The Model 350V is 
a sealed box with I megabyte 
of RAM and a 50-megabyle 
hard disk drive. 

All the computers have 
three RS-232C serial ports, 
one synchronous and two 
asynchronous ports for micro- 
to-mainframe links and X.25 
applications, a keyboard, and 
DOS, but no monitor. 

Apricot has incorporated a 
novel security system into its 
Qi range of computers: You 
need a hand-held infra-red 
“key" to turn on your com¬ 
puter; each machine has a 
unique serial number em¬ 
bedded in a chip. To use the 
security, you have to pur¬ 
chase an optional Qi software 
environment, called e2, 
which is an extended version of 
MS-DOS that includes 
Microsoft Windows and a tele¬ 
phone manager, codevelc^ed 
by Apricot and Microsoft, 
ri-ice: 0399 for the Qi 330; 
£2899 for the Qi 330i; £1999 
for the Qi 310; £3399 for the 
Qi650; £3999 for the Qt 660; 
£4999 for the Qi 660i; £1799 
to 0099 for the Model 350V, 
depending on the configura¬ 
tion; 049 for e2. 

Contact: Apricot Computers 


T I O N A L 


pic., Apricot House, 111 Hag- 
ley Rd., Edgbaston, Bir¬ 
mingham B16 8LB, U.K., 44- 
021-456-1234. 

Inquiry 975, 


An Ada Compiler 
for the Macintosh 

E uratec claims its Ada- 
Vantage Mac is the first 
validated Ada compiler for 
the Apple Macintosh. The 
compiler, also available for 
the IBM PC (see Whales New 
International, page 88A-18, 
in the February BYTE), works 
under the Mac Programmer's 
Workshop shell and its C com¬ 
piler, first translating Ada 
source code into MPW C 
source code and then invok¬ 
ing the C compiler to produce 
native code. 

The compiler has a number 
of switches that let you simply 
compile to C source or insert 
Ada code as comments in the C 
source code. Another switch 
relaxes run-time checks to re¬ 
duce code size and increase 
execution speed. An integral 
optimizer is included, which 
you can instruct to emit 68020 
code for Mac II users. The 
linker, called BAMP, invokes 
the MPW linker and creates 
stand-alone programs you can 
launch from the Finder or 
from the MPW shell. 

The AdaVantage Mac user 
interface makes full use of the 
Mac's windows and pull¬ 
down menus to invoke the 
compiler, linker* and library 
manager, and incorporates a 
HyperCard-based Help and 
reference system. AdaVantage 
Mac runs on a Macintosh SE, 
Plus, or II with at least 2 mega¬ 
bytes of memory and a 20- 
megabyte hard disk drive. 
Price: 12,500 French francs. 
Contact; Euratec, 35 Rue 
Brunei, 75017 Paris, France, 
33-1-45-74^7094. 

Inquiry 987. 

continued 
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SIEMENS 


386/25 MHz: 


Speed gives you a head start. 



The Cheetah (Acinonyx 
jubatui) is the fastest of aJL 
mammals. It is capable of 
speeds up to 100 IdLoineCers 
per hour. 


Whoever is fastest reaches the goal 
first and can make use of opportuni¬ 
ties which others can't. This is not only 
true of the animal kingdom, but also 
for any company. And in this respect 
PCD-3TS is the epitome of speed, 
a top-class performer in the world 
of ATS. 

The PCD-3TS is based on the Intel 
80386 microprocessor with a clock 
frequency of 25 MHz. Its 64 Kbyte 
cache memory offers extremely short 
access times of 35 billionths of a 
second, the hit rate being in excess 
of 95% This means that almost ail 
memory access operations are per¬ 
formed via this high-speed cache, 
which always contains the area of the 
main memory needed by the system 
at any given moment. 


Control/386, an extension to the oper¬ 
ating system, is used in conjunction 
with MS-DOS. it does not merely 
improve the speed of the computer in 
general, but ensures that hard disk 
operations are performed at a much 
higher speed. 5 '/V' and 3 Vi" disk 
drives can, of course, be combined 
in the new PCD-3TS. And you are also 
well-prepared for future MS-OS/2 
applications. But the use of state-of- 
the-art technology is only a part of 
the Siemens PC concept. 

Each aspect of the concept guaran¬ 
tees flexible communication, reliability 
into the future and simplicity of oper¬ 
ation. It goes without saying that there 
are also fast, super-quiet printers 
available for the Siemens PCs. 


Get it right from the start. 
The Siemens PCs. 

I-Coupon:- 

Siemens AG. 

Infoservice 131^035 

Fbstfach 2348, D-8510 Fiirth, V\fest-Germany 
Ptease send me information on the following: 

I I Siemens PCs. 

I I Siemens printers for PCs, 

Name: 

Cornpany; 

Full address: 
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WHAT S NEW 


Humanize your Computer! 


Lets face it, your computer can be pretty dumb. It 
just sits there, crunching numbers and displaying 
text and graphics. Does it think about what it's 
doing? Does it, heck! 


Suppose it tells you to buy $5000 
of ACME shares, wouldn't you 
like to know why? If you could 
humanize the machine, maybe 
it could just tell you! 


That's just why we at LPA 
developed/lex: an object 
oriented, frame based Expert Systems toolkit. It 
gives your computer the power to think. 



To find out how to humanize your PC or Mac, why 
not give us a call? 



Logic Programming Associates Ltd 
Studio 4, RVPB, Trinity Road, London, 
SW18 3SX, England 
Phone: +441 871 2016 

Fax: +44 1 874 0449 


Subscription 

Problems? 



We want to help! 


// you have a problem with your BYTE 
subscription, write us with the details. 

Well do our best to set it right. But we 
iiHist have the name, address, and zip o/ 
the subscription (new and old 
address, il it*s o change of address). If 
the problem involves a payment, be sure 
to include copies of the credit card 
statement, or front and back of cancelled 
cAec^s. Include a 'business hours" 
pAone numJber if possji>7e. 

BVTE 

5uAscrji)er Service 

P.O. Box 7643 , 

Teaneck, NJ 07666-9866 iiri 


Japan Branch 

of Sun User Group Established 


S UG, the user group for 
Sun Microsystems 
products, established a Japa’ 
nese branch on September 
1st and is currently seeking 
members. In principle, 
members must own a Sun 
product, but anyone inter¬ 
ested can join. 

Members receive the 
quarterly “README,” dis¬ 


counts for SUG-sponsored 
seminars, and public do¬ 
main software. 

Price: 5000 yen for one an¬ 
nual membership. 

Contact: Sun Microsystems 
User Group Office, 5th 
Floor, 1-8 Ichibancho, 
Chiyoda-ku, Tokyo 102, Ja¬ 
pan, 81-03-221-7228. 
Inquiry 950. 


Connect Your IBM 
PC to Public 
or Private PSNs 

Y OU can connect your 

IBM PC or compatible to 
Public or Private Packet 
Switched Networks with the 
WS-X25 X.25 gateway from 
The Software Forge. The inter¬ 
face consists of hardware and 
software components and sup¬ 
ports user-written application 
connections, as well as turn¬ 
key-terminal-type X.29 ac¬ 
cess with data capture and file- 
and message-transfer 
facilities. 

The X.25 communications 
hardware consists of a single¬ 
slot IBM PC board, which 
provides an interface for con¬ 
nection to a leased line. You 
can configure the board to fit 
into any available I/O ad¬ 
dress, and it can use any Inter¬ 
rupt Request Line. The board 
can transfer data at rates up to 
19,200 bits per second. The 
software runs under DOS 2,0 
or higher. 

An optional run-time ap¬ 
plication interface supports 
user-written programs re¬ 
questing access to the network 
and provides automatic task¬ 
switching between the user 
program and the packet level 
of the X.25 software. You can 
directly interface with the 
X.25 software or issue Net¬ 
BIOS-type calls for connec¬ 
tion at a higher level. 


A turnkey product is avail¬ 
able that establishes X.29 ter- 
minai-type connectors with 
single-keystroke selections 
from a menu displayed on 
your screen. WS-X25 supports 
screen emulations for DEC 
VT-52/100/200, ANSI, Perkin 
Elmer 1250, Prime OWL, 
Viewdata 40/80, Tandem 
ADM2A, or IBM 3270 for¬ 
mats, as well as a background 
file- and message-transfer 
facility. 

WS-X25 requires at least 
512K bytes of memory and a 
monochrome or color moni¬ 
tor. The interface is compatible 
with The Software Forge’s 
local-area-network gateway 
product, called LAN-X25 
{see What’s New Interna¬ 
tional, page 96A16, in the 
January BYTE). 

Price: £600 for the WS-X25 
gateway; £150 for the commu¬ 
nications card. 

Contact: The Software 
Forge Ltd., 173 Basingstoke 
Rd., Reading RG2 OHF, 

U.K., 44-0734-312477. 
Inquiry 1192. 


Test IBM XT and AT 
Hardware Products 

C ompu-Friend designed 
its Magic Jig for organiza¬ 
tions that develop, manufac¬ 
ture, assemble, service, and 
maintain IBM PC XT and AT 
hardware products. The Jig, 

continued 
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Software 


Word Processing/ 
Desktop Publishing 
Byline 

Microsoft Word 
Multi mate Advantage-! I 
Lotus Manuscript 
Off i ce W ri te r/S pel I e r 
Pagemaker 3.0 
PFS: Prof Write 
Publisher's Type Foundry 
Sprint 

Ventura Publisher 
Word Perfect 5,0 
Wordstar Pro 5,0 
Wordstar 2000 + 3.0 
Xywrite III + 

Database Systems 
Clipper 
DBase III Plus 
Dataease 
Data Perfect 
Foxbase + 

Paradox 2 
PFS: Prof File 
Q&A 

R Base for DOS 
Reflex 

Spreadsheets/ 
Integrated Packages 

Javelin + 

Lotus 1-2-3 
Lotus Agenda 
Lotus Hal 
Lucid 30 
Microsoft Excel! 
Microsoft Works 
Quattro 
Smart System 
SuperCalc 4 
Symphony 
Communications 
Carbon Copy + 
Crosstalk XVI 
Crosstalk MK 4 
Procom + 

Relay Gold 
Smarterm (Persoft) 
Smartcom III 


$ 199 
$219 
$269 
$339 
$249 
$549 
$ 119 
$259 
$ 129 
$519 
$229 
$259 
$229 
$229 

$449 
$389 
$389 
$299 
$ 199 
$429 
$149 
$209 
$479 
$ 99 


$169 
$309 
$269 
$ 49 
$ 99 
$319 
$139 
$129 
$449 
$299 
$449 

$119 
$ 99 
$ 125 
$ 59 
$ 149 
$Call 
$149 

$699 
$479 
$519 

Desktop Environments 

MS Windows 286 $ 69 

Sidekick Plus $ 129 


Statistics 
SPSS/PC + 
Statgraphics 2.6 
Systat 4.0 


Graphics 

Chartmaster $ 219 

Design CAD $ 159 

Dtagraph $ 259 

Diagram Master $ 199 

Freelance Plus $ 329 

Graph Plus $ 259 

Micrografx Designer $ 449 

Harvard Graphics $ 279 

MS Chart $ 269 

PC Paintbrush Pius $ 89 

Picture Perfect $ 199 

Presentation Pak $ 349 

Publishers Paintbrush $ 159 

Project Management 
Harvard Total 

Project Manager II $ 369 

Microsoft Project 4.0 $ 329 

Superproject Plus $ 289 

Timeline 3.0 $349 

Languages/Utilities 
Fastback + $ 99 

Lattice C $ 229 

Norton Advanced $ 79 

Microsoft C $299 

Mace Utilities $ 65 

MS Fortran 4.0 $ 299 

Quick Baslc/Quick C $ 69 

Turbo Basic/Turbo C $ 65 

Turbo Pascal $ 65 

Accounting 

AccPacBP! $279 

Great Plains $ 499 

Peachtree Comp II $159 


Hardware* 


Computers 

AST Premium 286 $ Call 

Samsung $ Call 

Tosh iba Lap Tops $ Cal I 

Multifunction Boards 
AST Advantage 
Premium {512K) $ 329 

AST 6 Pak Plus (64K) $ 129 

AST Rampage/2 (OK) $ 189 

AST Rampage 286 $ 419 

Eve rex RAM 4000 $ 299 

Inboard 386AT $1050 

Inboard 386 PC $ 750 

Intel Above Board $ Call 

Display Boards 

ATI EGA Wonder + $229 

Hercules Network 
Card Plus W/Tops $ 349 

Paradise VGA Plus $ 259 

Modems 

Hayes 1200/1200B $ 299 

Hayes 2400/2400B $ 449 

Practicaf Moderrr 12CX) Int. $ 79 

US Robotics 2400B $ 159 

Ventel 2400/24008 $ 389 

Ventel 2400/2-PS2 $ 299 

Networking 

Arcnet Board—SMC $ 149 

Novell Adv. Netware 286 $1799 

Novell ELS $389 

Tops For DOS $119 


ATTENTION 
CORPORATE BUYERS!! 

Join over 1000 major corporations and institutions who have 
selected SOFTUNE as their primary vendor. Here's why: 

* Wide Selection—We carry over 1000 “corporate" titles. We 
will assist you to source those difficult requests. 

* Low Price Our motto has always been "Sample our Service. 
Price shall never be an issue." 

* Fast Delivery For those last minute rush orders, we offer 
convenient overnight delivery. 

e P.O.'s* of Course!! We accept purchase orders from 
qualified o^gani^atio^s. Ask about our customised 
purchasing programs for volume buyers. 

ATTENTION 

INTERNATIONAL BUYERS!! 

We process export orders to thousands of companies 
worldwide. Convenient TELEX and FAX facilities available. 

Contact; Fay Chayne, Int! Saies Manager, 


Emulation Boards 

AST 5251-11 + 

Irma/2 PCA/MCA 

Monitors 

Amdek4tOA 
NEC Multisync II 
NEC Multisync GS 
Princeton HX-12 + 
Princeton MAX-12E 
Samsung Color 
Zenith 2VM 1490 
Pnnters/PI otters 
Dest PC Scan 2020 
Epson FX-286E 
Epson FX-1050 
Epson LQ1050 
HP7475A 
HP LaserJet It 
LQ-500 
NEC 5300 
NEC P2200 
Okidata 320 
Okidata 321 
Okidata 393 
Okidata 293E 
Panasonic 
The Complete Hand 
Scanner 
Toshiba P321SL 
Toshiba P341SL 
Toshiba P351SX 
Mass Storage/Backup 
Bernoulli 11 Dual 
trwin Tape Drives 
Mountain 40MB Int Tape 
Plus HardCard 20MB 
Plus HardCard 40MB 
Seagate ST251-1 
Seagate ST 225 W/int 
Seagate ST238 W/inf 
Sysgen Bridge 
Input Devices 
Keytronics KB 101 
Logitech Hi-res Mouse 
Microsoft Mouse 
PC Mouse w/Paint 
Accessories 
Curtis Ruby 
DataShield S-100 
Logical Connection 
Masterpiece Plus 
256K Ram Set 
8087 Math Chip 
80287-8/80287-10 


$ 629 
$725 

$ 149 
$629 
$ 199 
$439 
$149 
$239 
$679 

$1499 
$ 499 
$ 549 
$ 819 
$1499 
$1795 
$ 379 
749 
369 
375 
519 
$1050 
$ 675 
$ Call 


$ 169 
$ 589 
$ 769 
$1175 


$1799 
$Call 
$ 389 
519 
719 
529 
289 
319 
299 


$109 
$ 99 
$ 109 
$ 99 


$ 59 
$ 69 
$329 
$ 125 
$Call 
$ 119 
$289/$339 
80387-16/80387-20 $529/$775 
*CALL FOR SHIPPING COST 


Celebrating 5 Years of Excellence 


Customer Service Hours: 9 AM—5 PM. Mon.—Fri. 

Contact: Fay Chayne -Inti. Sales Mngr. 



B12B 


133360th Street 
Brooklyn, NY 11219 
TELEX: 627-30170 or 910-240-3916 
FAX: {718) 438^2315 


Oir Mty; • All returns TKiuire pricr auttiorizatiafi * 20H BKtocklna lee or returns • POs accepted tforr! qualified or^izatiors > Visa w Masterduge—add 354 * COD, Cash M.O. or Park check only—add 15.00 par xder 
• Prepaid pwsonal or company check^allow mo weeks to cJear • dipping via UPS surtaca-add S5.00 per Hem, UPS Blue—-----— - 


-add SIO.OO per laiem * Piioes subject to diartpe: call tor latesl pnees. 
















WHAT S NEW 


have just finished our 
first Multi lingual Scholar" 
produced job—a service manual 
in Russian for SAAB Marine 
Electronics. The result was 
quite good and the customer 
is satisfied, it seems we cut 
his costs some 30%.?? 

— TEKMSKSFRAKSmiCE 

V^lra Froturuia. 

somiuE HUT 

SPEAKS YOUR 


Multi-LingMal ScholaiT a single software 
program for wondprocessing and high 
quality printing with multiple languages 
in the same document. Supports on¬ 
screen foreign characters — with accents 
and vowel points — with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts. 




























AifS 


[Mulli-Lingusl 

Sckoia/i^ 
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A product of 
Gamma Productions, Inc. 

710 Wtlshine Botilevand, Suite 609 
Santi Monica, CA 90401 USA 
Tfel. 213-394-8622 

Tlx: 510 600 8273 Gamma Pro SNH 

Requires: IBM PC/XT/AT or cotnpaltble, 640K, 
graphics {Hercules CGA, or EGA}, I disk drive, 
1 parallel port. Works with most dot matrix 
(9" and 24'pin) printers and Hewlett Packard 
Lasenet+/Series tl or compatible laser printers. 


INTERNATIONAL 


which requires a half-size 
slot in your computer, helps 
you detect faulty component 
positions and predict faulty 
signals around the 1C 
position. 

You can select from over 
100 tests and instruct the de¬ 
vice to run individual tests, a 
group of tests, or all the tests 
repeatedly. The Jig can 
display faulty IC positions for 
60 percent to 70 percent of 
the ICs and gives you a clue 
code for the rest of the IC po¬ 
sitions when it detects that a 
group of ICs or signals might 
be defective. It also reports an 
address line, a data line, and 
control or dock signals around 
the 1C position that might be 
bad, along with the 1C position* 

Magic Jig features single¬ 
stepping of instructions on a 
cycle-to-cycle basis and auto¬ 
matic checking and diagnosis 
of bus signals* You can stop 
program flow to perform man¬ 
ual intervention and check¬ 
ing by using hardware break¬ 
points or by capturing 
checkpoints in the AT BIOS. 
Price: $495 VS. 

Contftct; Compu-Friend, 

303, 3rd Floor, Arati Apart¬ 
ments, Vazira Naka, Borivali 
(West), Bombay 400092, 
India, 91-22-65-55-95* 

Inquiry 1189. 


A Disk Drive for 2- 
inch Floppy Disks 

S ony’s PDP-110 is a disk 
drive for 2-inch floppy 
disks. The track access time 
is 4 milliseconds, and the aver¬ 
age access time has been en¬ 
hanced from 279 ms to 79 ms. 
The data-transfer speed is 
14.3 megabits per second. Ex¬ 
ternal dimensions are 62 by 
88 by 20 mm, and the unit 
weighs 140 grams. 

Price: 20,000 yen. 

Contact: Sony Corp*, 6-7-35 
Kita-Shinagawa, Shinagawa- 
ku, Tokyo 141, Japan, 81- 
03-448-2054. 

Inquiry 953. 


New Dot-Matrix 
Printers from Apricot 

A pricot Computers has 
added three dot-matrix 
printers to its range, called 
the Writer 09, the Writer 25, 
and the Writer 28 * 

The Writer 09 is a low-cost 
9-pin printer with a claimed 
throughput of 168 characters 
per second in draft mode and 
35 cps in NLQ (near letter 
quality) mode. It has a 5K-byte 
buffer, three built-in font 
styles, Centronics parallel and 
RS-232C serial interfaces, 
and a friction-feed paper han¬ 
dler; an optional detachable 
tractor-feed paper handler is 
also available. The Writer 09 
is Epson compatible. 

The Writer 25 is an 18-pin 
color printer that offers 3^ 
cps in draft mode, 75 cps in 
NLQ mode, and 50 cps in let¬ 
ter-quality mode. It has an 
8K-byte buffer and a Centron¬ 
ics parallel interface, and it 
comes with friction- and irac- 
tor-feed paper handlers* 

The top-of-the-range 
Writer 28 is a high-speed, 
heavy-duty 18-pin printer for 
use in network applications 
that generate high volumes of 
print* It offers 800 cps in draft 
mode, 400 cps in correspon¬ 
dence mode, and 200 cps in 
NLQ mode. It has a 64K-byte 
buffer and Centronics parallel 
and RS-232C serial inter¬ 
faces, and it comes with fric¬ 
tion-feed, tractor-feed, and 
cut-sheet paper handling 
capabilities. 

Price: £265 for the Writer 
09; £995 for the Writer 25; 
£225 for an optional dual-bin 
sheet feeder for the Writer 25; 
£2999 for the Writer 28* 
Contact: Apricot Computers 
pic*. Apricot House, 111 
Hagley Rd., Edgbaston, Bir- 
mii^ham B16 8LB, U.K*, 44- 
021-456-1234. 

Inquiry 948. 

continued 
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Why are PC programmers from New Zealand to 
Norway writing their applications in PCL? 


POL is used world wide by banks, major international 
corporations, government departments, hospitals, 
universities, engineers, doctors, accountants and other 
professionals. 

Because PCL makes them more productive. 

Because PCL {Personal Computer Language) offers 
greater programming power than either BASIC, 
PASCAL or C and is easier to use and learn. 

Because PCL is a high performance interpreter. It 
combines rapid program development with execution 
times which outpace most compilers. 

Join the fast growing number of PCL programmers. 
Get your applications running In record time. 

Some key features of PCL: 

• Sophisttcated windowing, Loxes, frames and menus. 
Save and restore window settings and contents. 
Uniimited number of windows. 

• £xtremeiy fast screen dispiays. 

• Array arithmetia Sorting on text and number arrays. Ar¬ 
rays can use aif ayaifabfe memory (to DOS iimit}. 

• Extended text functions for searching, transfating, veri- 
ffit^g* parsing etc. 

• Decimal arithmetic and scientific functions with W digit 
precision. Date, Hex and Bmary arithmetic. Automatic 
BQB7/B02B7 support. 

• Powerful fife handUng and disk management Switch 
between sequent/al and direct access at any time. 
Record and fife iocking for networking. 

• Dynamic record structures—fieids can be added, 
deleted or reordered at run time, 

• Fuff DOS interface for running other applications or is¬ 
suing any DOS command. 

• User defined background tasking whffe programs wait 
for keyboard input. 

• RS232 communications up to 19200 Baud via buHtdn 
background tasks with selectable handshaking. 

• Supports the IBM graphics characters, but not pixel 
graphics which are incompatibie with fast text display. 

• Also supports almost all standard assembfer 
mnemonics to af/ow access to non-standard devices. 

» PCL can be made RAM-resident and cafied up from 
anywhere with two keystrokes Write your own resident 
applications or utilities. 

• Chaining and dynamic program execution. Programs 
can also caH the PCL interpreter itself at run time, pass¬ 
ing source code for immediate execution. This is another 
unique feature of PCL and is useful for self-modifying, 
intelligent programs, spreadsheets, data dictionaries. 
Expert Systems, calculators etc. 

PCL 2,3 is available on a 5.25"' or 3.5^ diskette. 
Please specify. System requirements: PC/XT/AT/PS 2 or 
compatible, 256k RAM, PC DOS or MS DOS version 
2,1 or later. 

The diskette is not copy protected. It includes a 
tutorial, many sample PCL programs, a cross- 
referencer and other utilities. It also contains a run time 
module which allows you to distribute your applica¬ 
tions without further charge. The 255 page manual 
covers all aspects of PCL programming and has an ex¬ 
tensive index. 


PCL shortens your development cycle and gets op¬ 
timal performance out of PC and PS2 compatible 
micros. OS/2 version coming soon. 

PCL is a well structured language. It encourages the 
writing of programs which are easy to read and main¬ 
tain. It has no reserved words, it does not use cryptic 
symbols and its syntax is not counter-intuitive. 

PCL is a smart language with a rich function set. It 
concentrates on giving the practical programmer the 
features he always wanted. You can set up a prototype 
of your application very quickly and then refine it in¬ 
teractively. You can use your favourite editor, make PCL 
RAM-resident and then switch between editing and 
executing with just two keystrokes. From the PCL com¬ 
mand line you can display the contents of any variable 
or file, try out any PCL statement or call any subroutine 
in your program. Sensible error messages help you to 
track down errors quickly. 

PCL is well tried and tested—it's one of the most 
bug-free products on the market. However, should you 
find a problem, we guarantee to fix it within seven 
days. 

PCL will help you to produce professional and ex¬ 
ceptionally stable applications which do not crash the 
machine. Ideal for networks. 


fnfl rVff' 



BASICA 

HSEASIC 

e 

PASCAL 

PCL 

£mpty loop x IQOOO 

4.8 

.23 

.09 

.25 , 

,04 

BYTI: Magaxine 
dncimil aiithmelic 

252.5 

17.32 

39.4 

31.88 

14.82 

beudunarJt {Wiik 8007); 




6.29 

6,09 

Display 24 Ihxfli ol 8Q 
ch&racten on stondaid 

3.E2 

4.00 

4.6 

2,70 

,15 

Mono 0? EGA diaplflf : 

3.40 

3.40 

3.8 

2.45 

.04 

Foinut a display 100 
dcfcimoi numbers; 

6.95 

2.02 

2.6 

LSI 

.42 

With d087; 




1.35 

.m 

Conifflft 1000 decimals U} 
choractei stnags: 

22.D 

3.56 

6.5 

3.89 

3.16 

Witii30B7; 




2,87 

.96 

Coiived 1000 character 
strings to decimals: 

S0.7 

3.92 

13.1 

8.18 

2,48 

With 8087: 




3.48 

1,08 

Catenale Iwn 10 byte 
strings t lOOO: 


.65 

.32 

.58 

.32 

Sequential wtite, 

1000 x 90 byte lecoida 

18.3 

9.0 

11,2 

7,5 

2J 

Sequedid read, 
lOOO X 90 byte iwoida 

19.3 

8.6 

9.2 

7.4 

2.5 


AH timings nm in seconds and war# taJosn on a stand&rd IBM PC with PC DOS 
S J, a laal'liziifl clock and a 10MB kard diik. BASICA is the FC-DOS inteTprelor^ 
MS-BASIC Is HlcroscB's compHu [vonlon 2.0), C li the Digital Resfiarnh ver- 
eioo 1.1. PASCAL is Borland's Turbo Pascal 3.D. 

Become more productive—order PCL 2,3 from 
Calend for £195. Excludes VAT. For export orders 
please add £5. Dispatched within 24 hours. We ac¬ 
cept telephone orders. 

CALEND 
P,0, BOX 94 

TWICKENHAM TW2 6DD 
ENGLAND 

Telephone: London 894 7409 
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Get more out of the 

THE OLIVETTI M38(] 
MORE FLEXIBILl 


I 
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M380/XP5 

Naturally you’d expect 
a PC line based on the 
386™ microprocessor 
to be fast and power¬ 
ful. And speed and 
power are exactly what 
Olivetti’s top-of-the- 
range M380 line, with 
hard disk options up to 
600 MB with an access 
time of less than 25 
ms, has to offer. 

But that’s only the be¬ 
ginning. For Olivetti 
realises that speed and 
power are empty prom- 


oliuelli 


M380/XP3 

ises, unless you can harness them to you: 
particular needs. Which is why Olivetti has de 
signed not single PCs but a full powerful Intel 
386™ line that can be tailored to meet your m 
dividual needs, ranging from entry-level desk 
top to the mass application floor-standmg mo 
dels. All models are fully compatible with MS 
DOS, MS OS/2, XENDC V/386 and UND 
V/386 operating systems, and with any hard 
ware extension. You can choose from 5.25 o 
3.5” floppy disks. High-resolution Olivet 
OVC graphics are standard on all models. A 
this, plus the possibility of up to five integrate 
magnetic peripherals, mathematics co-proces 
sor and back-up streaming tape units make th 
M380 line make more sense as a productivit) 
increasing tool. 

M380/XP5. Most powerful of the M38 
line is the XP5. Designed as a floor-standin 
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386™ microprocessor. 


INE. MORE POWER 
Y, MORE SENSE. 
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M380/XP1 


lodel to maximise expansion capacity, it has 4 
IB of RAM expandable up to 64 WTO. It can 
ouse five integrated magnetic peripherals, has 
5n expansion slots and an HDIJ capacity up to 
00 MB. 

M380/XP3. This, the largest desktop of the 
ne, has 2 MB of RAM expandable up to 48 
IB, and a standard HDU capacity of 135 MB. 

: can house up to four integrated magnetic pe- 
pherals. Like all XP models it has a 20 MHz 
ock speed. 

M380/XP1. The reduced dimensions of 
lis powerful computer make it ideal for those 
ho need high performance in a co nfin ed 
)ace. It offers 1 MB standard RAM expand- 
3le up to 48 MB, 80 MB hard disk capacity and 
in house up to three magnetic peripherals. 

M380/C. This entry-level M380 computer 
ives a highly attractive price/performance 



M380/C 

ratio. Its standard RAM of 1 MB is expandable 
up to 48 MB, and its hard disk capacity is 
63 MB. Clock speed is 16 MHz. 

These are among the features that make the 
M380 line ideal for CAD/CAM, desktop pub¬ 
lishing, image processing and many other ap¬ 
plications. In addition, the ability to work in 
multi-tasking and multi-user environments and 
act as servers in LANs, makes these state-of- 
the-art PCs equipped to handle tasks that until 
recently were the preserve of mainframes. 


For further information contact the PC Market¬ 
ing Department of the Olivetti company in your 
country or any authorised Olivetfi PC dealer. 


Olivetti Persona l Compu ters. 



•<1 . 
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Introducing 

BYTE's 

Direct Response 
International Postcard 

From the most prestigious microcomputer 
magazine comes a new and inexpensive direct 
response medium—a postcard advertising insert 
bound into the highly respected International 
Section of BYTE Magazine, called BYTE's Inter¬ 
national Direct Response Postcards. 

Postcard ads provide a direct-response vehicle 
that encourages prospects to respond to offers for 
information as well as direct sales. A postcard ad 
is versatile because it allows you to test your 
product to potential buyers. That's because you 
can use your card to sell computer products, 
generate leads, conduct market research or sell 
books and periodicals. Each postcard is per¬ 
forated so it can be easily torn out and returned 
directly to you without any intermediary- 
guaranteeing leads that are current and "hot." 

Expand your horizons 
into this valuable marketplace. 

The Pan-European marketplace is preparing to 
open up to greatly expanded trade in 1992 with 
the breaking down of trade restrictions. And 
BYTE's International Direct Response Post¬ 
cards presents the perfect opportunity to test 
your product in this marketplace and to get your 
company positioned in the minds of the major 
buyers. 

These unique advertising postcards which will 
be inserted into the International Section will 
reach 70,000 influential BYTE paid readers 
throughout Europe. 

In Europe, contact: 

Karen Lennie or 
Roz Weyman (German-speaking) 
at (01) 493-1451 
McGraw-Hill Publications 
34 Dover Street 
London WIX 4BR 
England 
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Use Your IBM AT 
for Interior Design 

R aumplan 3D is a modu¬ 
lar system that lets you 
construct perspective draw¬ 
ings of the interior of a room or 
building for interior design. 
You can specify the point and 
angle at which you would like 
to view the room and zoom in 
on the perspective view with¬ 
out recalculating the 
perspective. 

You design the interior of a 
room in two dimensions by 
furnishing it with objects 
using the ground-plan or a 
front-elevation view. You can 
enhance the drawings with pre¬ 
defined object symbols, 
walls, lines, texts, and mea¬ 
surements, and an address 
field containing data on the 
customer. Designing a room 
in two dimensions gives you 
the data required for three- 
dimensional representation; 
you can calculate any per¬ 
spective from a two-dimen¬ 
sional view. 

The basic components are 
plane-surface convex images 
that you can manipulate by 
moving, scaling, rotating, and 
duplicating. You can also cal¬ 
culate the perspectives and 
hidden lines of the images. 

The program lets you construct 
walls of any width, height, 
clearance, length, and posi¬ 
tion, and make alterations to 
an elevation, which it automat¬ 
ically incorporates into the 
plan. 

The Planning Module is 
the main part of the program 
in which you define all your 
drawings. With the Object List 
module, you can design, edit, 
and print lists of the objects 
you have used to incorporate 
into offers, orders, delivery 
notes, and bills. The Object- 
Editing module lets you define 
the three-dimensional objects 
and the texts and measure¬ 
ments that go with the two- 
dimensional symbols. 

You use the Convex 


Images module to define your 
primitives for three-dimen¬ 
sional object design. You can 
alter these images by inter¬ 
secting them with projecting 
planes; rotating them around 
the jc, y, and z axes; scaling 
them (length, width, and 
height); and marking each 
edge with respect to its 
visibility. 

After you define all your 
objects, you only have to enter 
the correct distances between 
the objects to complete the di¬ 
mensioning of your drawing. 
The measurements have no 
effect on a perspective 
representation. 

The program lets you store 
rooms as projects, with one 
project corresponding to one 
file. You can define up to 50 
walls and front views, up to 
100 objects per front view, up 
to 382 objects or groups, and 
up to 400 texts and measure¬ 
ments. Raumplan 3D lets you 
have up to 1300 convex images 
in visual range and up to 
11,000 images with partly hid¬ 
den lines and surfaces be¬ 
tween the convex images. You 
can have up to 100 objects 
per furnishing program and up 
to 150 furnishing programs 
per disk. You can plot your 
projects to correctly docu¬ 
ment them. 

Raumplan 3D runs under 
DOS 2.0 or higher on the IBM 
PC AT and compatibles with 
640K bytes of memory, a hard 
disk drive with at least 5 
megabytes of free disk space, 
and a Hercules card with a 
monochrome display or an 
EGA with an EGA or Multi- 
Sync color monitor. You also 
need a Hewlett-Packard 
Graphics Language-compati¬ 
ble A3 plotter. 

Price: 8000 deutsche marks. 
Contact: DVC Datenverar- 
beitungsContor GmbH, 
Strothmannsweg 33, 4500 
Osnabruck, West Germany, 
49-0541-389209. 

Inquiry 1191. 

continued 
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Each syistenj includes a keyboard, monitor^ mouae^ MS-DOS 3.3, BASIC, CEM ^IsiWord Pltxfi, Paint), and full set of manuals, 
and is backed iip by our Technical Hotline Support and 12 month vva rr a nly. On-site maintenance is also available. 

DISK UPGRADEi 40MB to 44MB (2»mS) = £150,44MB to 72MB (28mS) = £100,44MB to 135MB (18mS)^£900. 

OPTIONS: OS/Z for PC-28& and PC-386 ranges. Maths co-processors, 72(IK/1.44MB FDDa, 
tape-streamers, printers, plotters, and networking cards, 

Authomed supplier of XEMIX and NOVELL. 

Pleaae feel free to visit our showrooms, 

Bonex {UK} Ltd. Rays House, Kerdi Cifcular Road. London NWIO 7XB. Elonex (UK) Ltd., 7-9 Campus Road, Biadfonl Scianca Park, Bradldrd, 

Telex 948240 CMASY-G/REF; 19020170. Fax 01-965 3240 West Yorkshire BD71HR. Fax (0274) 307294. 

^ TBtoi-tUiSaaas i«i (0274) 307226 

^ Atl ^ncu sie mxlQaivi of cifriaoif intf VAT. Ftiui and ijiatifioiHHii an subjsct in changs whhiiDt Hotina. 

^ V mms, XENIX. OS/2 md mBl an rag^irtd trada miHu. 
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Modal 

CPU 

Speed 

(MHz) 

Main 

Memory 

Hard 

Disk 

Drive 

Floppy 

Disk 

Drive 

Serial/ 

Parallel 

Ports 

Expansion 

Slots/ 

(free) 

Mono 

System 

EGA 

System 

VGA 

System 

PC-88C 

Compact 

V20 

(8088) 

4.77/tO 

640K 

20MB 

(65mS) 

360K 

1/1 ^ 

4/(2) 

£775 

£1075 

£1275 

P(>88S 

V20 

(8088) 

4.77/10, 

640K 

20MB 

(65mS) 

360K 

1/1 

8/(4) 

£878 

£1175 

£1375 

PC-286C 

Compact 

80286 

8/10 

640K 

40MB 

(40mS) 

1.2MB 

2/1 

6/(4) 

£1375 

£1875 

£1875 

Ppr286$ 

U . 

80286 

8/12 

1MB 

40MB 

(40mS) 

1.2MB 

2/1 

8/(5) 

£1495 

£1795 

£1995 

P^86S 

80386 

20 

2MB 

44MB 

(28mS) 

1.2MB 

2/1 

8/(5) 

£2795 

£3095 

£3295 
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A VGA-to-RGB 
Video Converter 
for the IBM PS/2 

AP-I connects directly 
to an IBM PS/2 or VGA 
graphics adapter so you can 
convert the output into stan¬ 
dard analog RGB for coaxial 
cables. The unit uses amplifi¬ 
ers that can drive cables over 
long distances to let you cer¬ 
ate remote devices, such as 
single or multiple monitor sys¬ 
tems, projectors, video 
switching, and other profes¬ 
sional display equipment. A 
VGA pass-through connector is 
also provided for simulta¬ 
neous operation of a standard 
monitor. 

Configuration is auto¬ 
matic, requiring no hardware 
or software intervention. 


and MAP-I is compatible with 
VGA mode. Synchroniza¬ 
tion is composite and mixed 
with the green signal. The 


horizontal scan rate is 31.5 
kHz. 

Two versions of the prod¬ 
uct are available: a Micro 


Channel PS/2 board that 
plugs into the computer bus or 
a stand-alone unit with power 
supply. Interfacing and termi¬ 
nate coaxial cables are 
included. 

Price: 750 Swiss francs for 
the Micro Channel PS/2 board; 
1060 Swiss francs for the 
stand-alone unit. 

Contact: Cogestra-Laser SA, 
cp27, 1242 Satigny, Geneva, 
Switzerland, 41-22-532200. 
Inquiry 1194. 


Public Domain 
Programs on 
CD-ROM 

A bout 3000 public do¬ 
main programs for the 
IBM PC are available on a 
CD-ROM from OTC. It is 

continued 



The Best Thing 
Next to your 
Laser Printer 


LASERMATE is p eripheral manage¬ 
ment uij^pecificS^^lgnedrjto^lp you 
make InriBp st of yo ir inves trjgy n laser 
printer#f=fll5fft^SDeed rnodems,,'^^^Sher ex¬ 
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acomplete solution to 
oblems. 


Mutek Ltd, Frome Rd, Bradford on 
Avon. Wilts BA151LE. England. 
(+44) 2216 6502 /Fax:(+44) 2216 5083 
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4 Accidents can happen! 

▲ Protect against spills. 

* dust, ash and grime; 

▲ any of which could 
ruin your keyboard. 

4 Saves servicing costs. 

4 Stops erosion of 
key lettering. 

▲ Made of clear, 
flexible p.v.c. 

A Moulded to fit over 
^ each and every key. 

4 lyping is unimpaired. 

4 Easy fitting instructions. 






DATA LOGGER 
MODULE 


-O'- 


KADOR 

Unit 4 

Pontcynon Ind. Eat. 
ABERCYNON 
MID GLAM. 
CF45 4EP U.K. 
Tel: 0443 740281 
Fax: 0443 741559 


TDS909()-PIN Fbrth embedded mmputw and TDS9095-PL\ 
Multifunction card (bottom) together maV an ideal module for 
data collection and anai>'sis 

• 10 channel, 10 bit Analog to Digital 

• 12gK b>1es non volatile RAM (Li baitrr) ) 

• 6 channel Digital to Analog 

• Mon-volatile clock witJi date & time 

• High level language on card 

• Assembler on card 

• LCD connection with witware support 

• Matrix keyboard connection with support 

• IVvu wrial ports at pniper voltages 

• 32 parallel VO lines 

• All OMOS. Single 9V or 12V baUery 

• Watchdog timn 

T11S9090 -e 11)$9<I96 ander £2Sen iar 10 off 

Triangle Digital Services Ltd 

100a Vfeod Street, London E17 3HX 

Iblephone 01-5200442 Iblex 262284 (quote M0775) 
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UniComal »Structure<( 


Send in the coupon below 
for a free DEMO DISKETTE. 
You can try the UniComal 
and judge for yourself, if you 
want to switch from Basic 
or Pascal to UniComal. 


This is not just our opinion. Two popuiar European magazi¬ 
nes {DOS and PC Magazine Pius, pubiished in Germany) 
have reviewed UniComai in the autumn of 1987, Copies of 
these two arlicies, also avaiiabie in Engiish, are free for the 
asking, {***You will also receive a free demo diskette, so 
you can try UniComal for yourself, ***) Just forward the 
attached coupon to UniComal A/S, 19 Tv^rmarksve], DK 
2860 Soborg, Denmark. We'll send you further informa¬ 
tion including a list of some of the hundredes of compani¬ 
es, schools and universities which use UniComal today. 

Send the coupon today, it's your first step towards much 
easier professional programming. 


don’t feel you will Kave to >»learn a new 
anguagen. UniComal simply incorporates the 
3est features of each of these languages. 

The revolution has already begun in Scandinavia and 
Tiany large Common Market countries. 

-or Basic and Pascal programmers the switch to Uni- 
Domal is painless, UniComal has its roots in these two lan¬ 
guages, 

^nd when you have mastered UniComal, your program 
development time will be cut in half or better! 

Even for beginners, UniComal is one of the easiest langua¬ 
ges to learn and to use, and one of the most powerful at the 
same time. 


'1 


Yes 


please send me more information about UniComal, 
; including two independent reviews 
("*" and a demo diskette""*) at no charge 


(please check) 

□ Send the German versions of the review articles. 

□ Please send the English translations. 

□ Send a list of references, 

□ Send additional documentation. 


Name 


Address 


Cily 


Slate 


Zip 


Clip out this coupon and send it in an envelope to: I 

UniComal A/S ■ 19 Tvsermarksvei DK‘2B60 Ssborg ■ DENMARK [ 
Fax +45 1 67 63 14 


Denmark: IBM authorized PC dealers Esseite Datasoft WS, DK 2000 Frederiksberg. Franca: Langage et Infornrtatfque, F-31400 Toulouse. Graat Britain: Research Ma- 
:hines Limited, Oxford 0X2 OBW. Holland: Comal Software Groep, NL-2ie2 GK Usae. Iceland: Haukar Ltd., IS-121 Reykjavik, Ireland: Branagan 3 u si ness Supplies, 
R-DubMn 1. Micro Warehouse, JR-DubMn 14, Norway^ Tiki-Data A.S., N-0513 0slo. Schwelt 2 erland: COMAL-SEfWICE, CH-9203 NiederwiI SG, Spain: Alis-ComTec, 
3.A. InformMica. E48080 Granada. Sweden: Fpriagsgruppen AB, S-60234Norrk6ping. North America: Abacus. Ml 49508- W. Germany: Comal Vertrleb, D-227D Liter- 
jum F5hf, 
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Generate Kanji 
Outline Fonts 


compatible with the High Si¬ 
erra format, and you can run it 
on a personal computer 
equipped with Microsoft's 
MS-DOS CD-ROM Exten¬ 
sions device driver. 

Price: 48,000 yen* 

Contact: OTC Corp., Ikaida 
Bldg. 7F, 3-25-8 Haccho-bori, 
Chuo-ku, Tokyo 104, Japan, 
81-03-555-0640* 

Inquiry 970, 


EPROM 
Programmers 
You Can Control 

O wen Electronics has de¬ 
signed a line of program¬ 
mers that you can control 
from your IBM PC, XT, AT, 
or compatible keyboard and 
the monitor. 

The AllPro I is a hardware 


EPROM programmer that pro¬ 
grams erasable PROMs, in¬ 
cluding the 2716; the paged 
EPROMs 27513 and 27011; 
the megabit EPROM 27010; 
and the 40-pin 27210. 

The menu-driven software 
includes features such as li¬ 
brary and directory-handling 
functions, a library of pro¬ 
grammable devices, an editor 
for EPROM files, a split (S-, 
16-, and 32-bit) and shufne 
function, a format converter 
for Intel, Motorola, and Tek¬ 
tronix, and different program 
algorithms. 

On the AllPro II program¬ 
mer, every pin has its own D/A 
channel, which you can ad¬ 
just from 0 to 25 volts in 100 
mV steps* In addition, the 
programmer can read each pin 
as a logic or analog value and 
can program every pin as logic 
0 * 


Using the AllPro II, you 
can program a range of pro¬ 
grammable devices such as 
EPROMs (2716 to 27210), 
EEPROMs (28XX series), 

PALS (16xxx, 20xxx), EFLDs 
(EP310toEP 1210), and 
GALs (16Y8, 20V8). 

The AllPro IPs menu- 
driven software adds features, 
such as a text editor for 
source files (ASM files) and a 
PAL/GAL Assembler, to the 
features of the AllPro Fs soft¬ 
ware. Both software pack¬ 
ages run under DOS 2*0 or 
higher and require at least 
512K bytes of memory. 

Price: 898 deutsche marks 
for the AllPro 1; 2698 deutsche 
marks for the AllPro H. 
Contact: Owen Electronic 
GmbH, Ringstrasse 11, D- 
6798 Kusel, West Germany, 
49-06381-5085* 

Inquiry 946, 


I nformation and Control 
Laboratories' new software 
package lets you generate 
Japanese-language outline 
fonts from your NEC PC- 
98XA, PC-98XL,arPC- 
98XL2 computer. You read 
in character-based images 
through an image scanner 
and camera, and then convert 
them to outline fonts consist¬ 
ing of lines, curves, and Bezier 
curves* 

Price: 1,500,000 yen. 

Contact; Information and 
Control Laboratory Co. Ltd*, 
Nakajima Bldg. 5F, 5-11-22 
Shinjuku, Shinjuku-ku, Tokyo 
160, Japan, 81-03-52^746. 
Inquiry 968. 

continued 



MICRO U.S. 

Florida 

West-Germany 

Netherlands 

• Export Service 

• Industry Micro Resources 


for major brands of: 



Neuro-Computer 
Computer 
Peripherals 

Chips 

CPU’s 


Contact: Office West-Germany: 

Tel: 49 7S91 82190 
Fax: 49 7221 83590 
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IEEE488 

Technology that hits the mark 

• For l8M-PC/XT/AT/3e6, IBM-RT6150, 
IBM-PS/2, PHILIPS :YES and all compa¬ 
tibles 

• For MS-/PC-D0S, OS/2 and UNIX 

• Ejctremely fast and easy to use software 

• All HP-IB commands (ONSRQ etc.) ere 
implemented 

• Compatible to AS YST, AutoCad* National 
Instruments. CEC etc. 

• Real time error checking and bus anelysing 

• Su pported 0 a sic (compi ted I Turbo- SasiOp 
(Turbo-1 Pascal. MOdjb-2, Fortran, C, 
Assembler etc, 

• Available in Englisch, French and German 
Dealer + OEM Welcome 


Insfi OfmbH 

NeuanhfifBr AlFei 45 

5000 Kfh1n 41 

WMl-Girfn&ny 

Phons: -49-2 2t-43 36 59 

Teleleic; -2827-221-42 37 g«kln 

FAX; .43 2 21-491B7T 
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Advertise your Computer 
Products in BYTE’s Internationa] 
Advertising Section 

BYTE magazine is unique in its ability 
to serve the needs of the Pan-European 
microcomputer marketplace* 


For more information on advertising in 
BYTE, contact BYTE’s London Office, 


In Germany, call Roz Weyman at 
0044-1-493 1451 

In the U*K., call Karen Lennie at 
01-493 1451 

McGraw-Hill Publications 
34 Dover Street 
London WIX 3RA 
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Putting together a PC Network has never 
been easier. 


Move FOURward. 


mm 




PCs on ONE card 


QuickLink IV has done to PC networking what the mi¬ 
crowave oven has done for modern cooking . . . Both 
have proven to be a more efficient, convenient way to 
get your work done FAST... 


By adding QuickLink IV multi-user LAN boards to your 
Compaq 386, IBM PC/AT or compatible systems, you 
can create an instant, low cost PC network with 
tremendous expansion capabilities. 


Thousands of Novell ELS and Netware 286 com¬ 
patible software packages run on QuickLink IV 
boards. 


QuickLink IV contains four individual PCs (each 
with 768K RAM) on one board that plugs direct¬ 
ly into your PC/AT's internal bus. Your network 
runs at full bus speed, allowing you to config¬ 
ure a faster LAN than traditional cable:based 
architectures ... hassle-free from hubs, net¬ 
work cards and complicated wiring 
schemes. 


By using small footprint, noiseless PC ter¬ 
minals, your PC/AT becomes a modular 
foundation for a network of users. The 
AT bus will typically support four Quick- 
Link boards (16 users), or more with 
Cubix's optional Expansion Chassis. 


QuickLink IV can also be used to link 
remote PCs into your network. Cubix 
asynchronous software expands the 
boundaries of your LAN by using 
one or more of the QuickLink IV's 
processors as dedicated asynch¬ 
ronous servers.You can run your 
network application programs 
and initiate bi-directional file 
transfers from any remote 
location. 


Call 1-800-648-2130 or (702) 883-7611 to order. 


CoFTipaq 338 i$ a irBdsrnark ol Compaq, Inc. 

IBM AT Ib a Ersdamark of Irviamational- Buamssa Machinal Corporation. 
NovelJ NetWare is a trademark of Novell, Inc. 


Made in the US. A. 


CUBIX 

CORPORATION 


Corporate Offices • 2800 Lockheed Way, Carson City, Nevada 89706 • Tel (702) 883-7611 ■ Fax (702) 882-2407 
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WHAT’S NEW 

INTERNATIONAL 


.Jr 

An Enclosure Shell 
for STEbus 
or ARCbus Cards 

B USbox can accommo¬ 
date standard STEbus or 
ARCbus Eurocards for devel¬ 
opment and target system 
applications. 

In its basic form, BUSbox 
consists of a compact enclosure 
complete with power supply, 
power switch, fuse, and indi¬ 
cator, plus card guides and 
space for up to 10 single Euro* 
cards. You can also purchase 
BUSbox as a ready-to-use STE¬ 
bus system complete with 
backplane, software, and a 
choice of processors. 

Price: £165 and up; £365 
and up for a 5-slot system, 
depending on the con¬ 
figuration. 



Contact; Arcom Control 
Systems Ltd., Unit 8, Clifton 
Rd., Cambridge CBl 4WH, 
U.K., 44-0223-411200. 
Inquiry 1179. 


update 

J ensen & Farmers Inter¬ 
national has informed us 
that its JPI Modula-2 Com¬ 
piler {an International Short 
Take, page 881S-3, in the Au¬ 
gust BYTE) has been renamed 
the TopSpeed Modula-2 
Compiler, 

JPI presently has two Mod¬ 
ula-2 products available: the 
TopSpeed Modula-2 Com¬ 
piler L11, which costs £59.95, 
and the TopSpeed Moduia-2 
TechKit 1.11, which costs 
£34.95. 

continued 



CPU: aoaas 20 ze 

CLOCK SPEED- 25 MH 7 0 WAIT 
CO PROCESSOR: SOCKET FOR WEITEK 1157 
INTEL 80387 
8028 7 

MAIN MEMORY: EXPANOAOLE leMB ON 

board 

INPUT/OUTPUT; AT COMPATIBLE NO TIMING 
NO PORT 2 RE232, 1 PARALLEL PORT 
ON BOARD 

SHADOW RAM: FOR ROM BIOS AND VIDEO 
RAM 

EMS 4 D YES 

PAGEnNTERLEAVE MEMORY MODE 
LAiNDMARK SPEED TEST iVER 0 891 33-5 MHz 

64KB CACHE MEMORY CARD OPTION 
SYSTEM AVAILABLE 

STONE COMET TECH CO., LTD. 

10-2 Ft. , NO. 43 , NUNG AN ST TAIPEI TAIWAN 
TEL 10215922346 6919247^0 5910683 
TLX 25112 GRACESS FAX 886 2-594-3297 




FORECASTING is EASY 



PnO‘CAST is the ea;sle$1 to usb torecastmg 
program for tho IBM- PC. 

AUTOMATIC. Artificial intalliganoe gives )(ou 
expert rsEults - even H you're a novice. Jusi 
eniBf your past hisiory lor sales. inventories, 

STONE 3S6ASP 


revenues, elc. and hH one key. Youll have a 
forecast in less than 30 seconds on most 

ON BOARD 16Me 


compulefs. 

POWERFUL. Take full manual control, and 
chfxjse from over a d02en melbods ”irom linear 



trend to Box JenKIns. You can even draw your 

1 


forecast on the scToen. Full screen edilor, 


Reads WKS/ASGIl. GREAT GRAPHICSI 



1B|yFPG or 100% CcHtlpBUbla Will 512K & gKophifit. US 


S295 + v4i. 99% hJtKTtontU d«(no $10 -i- c/h. VISA/MC. 



WE SHIP AIR MAIL OR COURIER. CALL OR WFUTE 



FOR QUOTE. 



by FLEMING SOFTWARE 



dishibulBd autet4« Hi* U.S. bf 

FOR WEITEK 1167 

*IQM PC/XT/AT are ir&dennarfc^ of IBM 


OVERSEAS TECHNOLOGY INC. 


PO Box Si 95, ArUnglcn. VA 22206 USA 

703-53S-4261 

FAX: 703-525^115 
TELEX: 650 1 55 7424 MCI UW 


DEALER INQUIRIES WELCOME 


Circle 43S on Reader Service Card 
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STM • 5500 

PORTABLE PERSONAL COMPUTER 


g ».] 80286 runnmg at 12 MHz/BMHz 
III U 1 Mb RAM: Expandable internally to 3 or 5 Mb RAM 
Internal 40 Mb hard disk drive 
■ Interna! 3.5'' 1.44 Mb microfloppy disk drive 

640 X 400 pixel gas plasma display with four grey scales 
M IBM (EGA} and IBM {CGA} compatible 
B Also MDA and Hercules compatible (on external monitor) 
Interfaces: 

RGB connector/external keyboard port/parallel port/RS 232C/ 
RJ-11 

Size/Weight: 

36 W X 8.6 H X 36 D cm - 6.8 kg 


Options: 

■ Internal/2400 bps Hayes compatible modem (CCITT) 

B Internal 2 Mb (4 Mb) Extended Memory card 
B Expansion chassis for IBM PC/AT type card 

IBM and PC/AT are registered trademarks of International Business Machines 
Corporation. HercuJesis a trademark of Hercufes Computer Technology inc. 

For distribution pisase corftact: 

SEWII-TECH MlCROELECTRONiCS CORPORATiON 
P.O. Box 3009, Markham Industrial Park 
Markham, Ontario, Canada L3R 6G4 
Fax: (4161475-1552 Telex 06-98 6749 
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Building a better standard 


Acer has transformed rts corporate values 
of quality, innovation, and customer satis¬ 
faction into an exerting new spectrum of 
computer systems. 


Acer's worldwide R&D efforts generate 
the most advanced personal computers to 
meet your rigorous demands. From high 
performance entry-level systems to state- 
of-the-art 386-bas^ and PS/2 compatible 
personal computers, Acer creates com¬ 
puters to satisfy all your needs. And by 
building feature-packed products compatible 
with the industry standards, Acer has 
become the value leader in the field. 


hi computing. 

But Acer provides much more than supenor 
personal computers. Acer is your total 
computing solution. Meeting the connec¬ 
tivity challenge with its local area network, 
the LAN 30, Acer optimizes your business 
potential. The LAN 30 gives you an excel¬ 
lent way to share resources between 
personal computers and make maximal 
use of peripherals such as the Acer LP-76 
laser printer. One of the few companies 
to provide a one-stop connectivity solu¬ 
tion, Acer supplies all the equipment, 
software, and support you need. In one 
place. No worries, no sweat. 
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Acer. 

The Spectnim of Iblue. 



Painstaking attention to detail is another 
Acer value. Thinking small has made us 
big. Our 500'*', 1030, and 910 are not only 
famous for their high performance, but 
also for their compact footprint. They fit 
welt on your crowded desktop. They fit 
well in any workspace. 

And each Acer computer reflects Acer's 
consideration for the little things. Little 
things that make computers more plea¬ 
sant to use. Little things like keyboards 
earning universal praise for their nice 
touch. Little things tike easily accessible 


front panel on/off switches, and front 
panel reset buttons. 

All these features and Acer's commitment 
to quality, innovation, and customer satis¬ 
faction combine to create systems of 
unparalleled value. Acer backs up this 
quality with over 12 years of experience, 
and a distributorship providing service in 
more than 70 countries, with over 10,000 
dealers worldwide. 

Acer Computer systems. 

Based on the right values. 



PS/2, 3D ai 9 regi^iered trscJefnafks d Indsmaliongi Corp. 

ACBR 

The Word for Vafue 

Circle 401 on Reader Service Card 


Reoiofta! Offices^ USA Jose. Tsi. ■ U K Landofi. M mii5S9-2S/8 ■ W Germanv. Diissekkvi. Tet. f02i1i65(m ■ Jauan. Tokyo. Td: m}4S3-3222 ■ RO.C r Taipei, Tei. (02}TJ3-2252. 






































WHAT’S NEW 


INTERNATIONAL 



An Industrial 
80286-Based 
Computer 

Y OU can get the Industrial 
Computer ABC i2 in a 
special case to protect it 
against dust and water and with 
optional cooling and no¬ 
break equipment built in. 

The 19-inch rack case has 
a 3-mm-thick aluminum front- 
plate with openings for the 
monitor and the floppy disk 
drives. The ABC i2 comes 
with an 80286 microprocessor, 
switchable between 6- and 
13‘MHz and operating at zero 
wait states, 1 megabyte of 
main memory, a socket for an 
80287 math coprocessor, and 
an IBM PC AT-compatible 
BIOS. The operating system 
is MS-DOS or Xenix, which 
are available separately. 

Six expansion slots are 
available. Other features in¬ 
clude an NEC 20-megabyte 
hard disk drive with controller 
card and an NEC 1.2-mega- 
byte AT-compatible floppy 
disk drive. The keyboard’s 
multifunction layout features 
12 function keys and separate 
cursor and numeric blocks, 
which you can also get op¬ 
tionally sealed against dust and 
water. 

The ABC i2 comes with a 
14-inch amber monitor with a 
resolution of 80 characters by 
25 lines or an optional EGA 
color monitor. A variety of 
configurations are available to 
meet user specifications. 

Price: 10,COO Dutch florins 
and up, depending on the 
configuration. 

Contact: Multitechnic B.V., 
Postbus 226, 3720 AE Biltho- 
ven, The Netherlands, 31-30- 
787855. 

Inquiry 1185. 


Automate 

Your Import/Export 

Office 

P urshotamdas Madhavani 
Electronics offers Clear¬ 
ing Agent, an integrated, 
menu-driven, office automa¬ 
tion and MIS package for im¬ 
port/export houses and freight 
forwarders. 

The imports package con¬ 
tains country codes, exchange 
rates, importer information, 
and vessel owner or agent. As 
you enter the data, Clearing 
Agent automatically computes 
the C.I.F. amount, the as¬ 
sessable value, and the various 
duty rates. 

You can generate import 
reports and letters, such as 
check lists, letters to steamer 
agents and companies, advance 
processing letters, first- 
check examination orders, let¬ 


ters on the dispatch of con¬ 
signments, reservations for 
space at a warehouse, status 
reports, import registers, bond 
detail reports, and bills of 
entry. 

The air-and-sea exports 
package contains shipper in¬ 
formation, country of desti¬ 
nation, buyer information, ves¬ 
sel owner or agent, freight 
rates, and currency of 
exchange. 

Clearing Agent lets you 
print a variety of letters and ex- 
port-register reports that in¬ 
clude the name of the exporter, 
the date the goods were re¬ 
ceived and examined, the num¬ 
ber of packages, and the bill 
number and date. You can also 
generate a fortnightly freight 
statement for a particular air¬ 
line or for all airlines, and a 
status report of “cargo carted 


on.” An added feature of 
Clearing Agent lets you view 
the current shipment status, 
including the number of ship¬ 
ments pending, for a particu¬ 
lar shipper. 

With both programs, you 
enter the main documents 
through a data-entry program 
and it validates the particulars 
of each document as you 
enter them. An error message 
flashes at the bottom of the 
screen to let you know the pro¬ 
gram has encountered an 
error. Password protection pre¬ 
vents unauthorized persons 
from gaining access to the sys¬ 
tem; the password changes 
all the time. 

Clearing Agent runs under 
DOS 2.0 or higher on the IBM 
PC, XT, AT, and compat¬ 
ibles with at least 256K bytes 
of RAM. You can generate 
output reports on Epson-com¬ 
patible 132-column printers. 
Price: $495 U.S. 

Contact: Purshotamdas 
Madhavani Electronics Pvt. 
Ltd., Block No. 212, Emca 
House, 289 Shahid Bhagat 
Singh Rd., Bombay 400 001, 
India, 91-22-26-00-45. 

Inquiry 945. 


Sample English 
Business Letters 
on a Floppy Disk 

Y uhikaku offers a 316- or 
514-inch high-density 
floppy disk that contains 
samples of 50 English business 
letters. The letters, plus a 
text containing 300 examples, 
are based on the business-let¬ 
ter training handbook prepared 
for Mitsui and Co. employees 
by Mitsui Bussan Training 
Center. 

Price: 10,000 yen for the 
disk; 2800 yen for the text. 
Contact: Yuhikaku, 2-17 
Kanda Jinbo-cho, Chiyoda-ku, 
Tokyo 101, Japan, 81-<)3- 
264-1315. 

Inquiry 969. 

continued 
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SmarTEAM" 

For Your Data Communications! 



LAN CARP: 

SmarTEAM NET^IOOI 
^Novell NE^IOOO hardware compatible 
^lEEE 802,3 induatry atandard with 
10 megabtta par aecond data rata 
• Ethernet and chaapamet swftchabte 
^Provlda Novell Netware and IBM PC 
Network program 

-Hair elze card tdr IBM PC/XT/AT/388 and 
compatibles 


larTEAM ia not only offering the adLctlon 
your data communications but also our 
9t service arid cofifldence 

)DEM: 

series ol qualified SmarTEAM modems 
jvide CCnr V.21/V,22Af.23A/,228is..to 
>9A/,32p BELL 103/212A and MNP claas 
i protocol tor your choice, Corrtact us 
m away for detail informailons. 


Snw p Tcam 


HEAD OFFICE: 

TEAM TECHNOLOGY INC. 

10R.., NO. 270, Nan King E. Hd., 
S«c. 3, Taipei, Taiwan, R.O.C. 

TEL: (02) 741-4270 (S LINES). 

FAX: (02) 771-2985 
TLX: 19725 TEAMTECH 


U.S.A. Sates & Service Center. 

SmarTEAM INC. 

19205 Parthenia St., Suite #J, 

Northridge, CA. 91324 U.S.A. 

TEL: (819)856^726 

CircU434o»ll^rSen>^e Card 

TLX: 3723944 























WHAT’S NEW 


INTERNATIONAL 



Transfer Files 
Between Your IBM 
PC and a Mainframe 

Y our IBM PC, XT, AT. 

or compatible can emulate 
an IBM 3278 or 3279 termi¬ 
nal with the Databox EPC- 
3270 package. It connects 
your personal computer to 
Model 3174, 3274, or 3276 
cluster controllers so you can 
transfer files between it and 
the mainframe. 

The EPC-3270 system 
simulates the functions on the 
3278 or 3279 keyboard and 
generates the appropriate 3270 
system messages on the IBM 
rc monitor. The package in¬ 
cludes transfer programs that 
support VM/CMS, MVS/TSO, 
and DOS/VSE environments, 
as well as offering a library of 


access routines that let you 
build dedicated applications 
that interact dire^y with 
screen images. 

The package contains the 
full-size interface card with a 
Coax Type A connector, and 
software that supports 3278 
Model 2 and Model 3 or 3279 
Model 2 color terminal opera¬ 


tion. The software can be 
memory-resident, or you can 
load it from the disk for each 
session. 

Price; 1150 Swiss francs. 
Contact: Databox S.A., 48, 
Route des Acacias, CH-1227 
Geneva. Switzerland, 41-22- 
422130. 

Inquiry 1178. 


An Optomagnetic 
Disk Drive for 
NEC PC-9801 

W ith Sony’s new inter¬ 
face board and NWA- 
032 control software, you can 
connect its NWP-539 514-inch 
optomagnetic disk drive to 
your NEC PC-9801 personal 
computer. The control soft¬ 
ware lets you use four 64- 
megabyte disks as a single¬ 
sided disk, and eight disks as a 
double-sided disk. 

Price: 45,000 yen for NWA- 
032; 450,000 yen for the disk 
drive. 

Contact: Soity Corp., 6-7-35 
Kita-Shinagawa, Shinagawa- 
ku, Tokyo 141, Japan, 81- 
03-448-2054. 

Inquiry 974. 

continued 


BYTE BACK ISSUES FOR SALE 


1986 1987 1988 



Inside the 
IBM PCs 


Rates (postage and handling included): 

Holland Df 118.00 Switzerland SwFr 13.50 

United Kingdom £5.25 France FFr54.50 

West Germany DM 16.50 Sweden SEK 56.50 

No ocher currencies will be accejned.other than those mentioned above. 

Please indicate which issues you would like by checking 
(s^) the boxes. Send requests with payment to: 

BYTE Back Issues, c/o Dynamic Graphics International, 
P.O. Box 25, 3950 AA Maam, The Netherlands 

□ Check enclosed 

Chaige: □ MasterCard □ Eurocard 


□ American Express 


Card# _ 
Exp. Date 
Signature . 


Name _ 
Address 
Postcode. 
Country 


City 


All orders must be prepaid. Pay only in currencies given. 
Please allow four weeks for delivery by surface mail . 


96IS-38 BYTE* DECEMBER 1988 





































i''!5.*«<A>S 






■ ncWde ® ?Ut a'*'^®l 

^’5??;S'=”l"''’'‘°'"° 








, NN-G®^e>r o-ao°r“^'" °l^'‘ 

dn £u^°^ 




Agen^tJ^^<te<it Mtinc^ien 



WHAT’S NEW 


INTERNATIONAL 



Monitors 
with Automatic 
Synchronization 

T he Ranger 15 Plus moni¬ 
tor automatically synchro¬ 
nizes to line frequencies of 
from 21 to 50 kHz and frame 
frequencies of from 50 to 90 
Hz. The maximum displayable 
resolution is 1024 by 768 
pixels, noninterlaced, so you 
can use the monitor with spe¬ 
cial graphics cards as well as 
with the EGA. VGTA, VGA 
Plus, EGA Plus, and AFDA 
standards. The i5-inch flat, 
square tube has a 0.26-mm dot 
pitch, as well as high-con- 
trast and anttref lective glass on 
a tilt-and-swivel base. 

Aydin Controls" Ranger 15 
LP monitor automatically syn¬ 
chronizes to line frequencies 
of from 15 to 37 kHz and 
frame frequencies of from 50 
to 90 Hz. Fitted with a long- 
persistence, high-contrast 
tube to eliminate flicker, the 
monitor works with inter¬ 
laced graphics cards producing 
TV and video-graphics stan¬ 
dards of 525 and 625 lines, as 
well as with the CGA. EGA, 
MCGA, and VGA graphics 
standards, up to a resolution 
of 800 by 600 pixels. The fiat, 
square tube has an antireflec- 
tive coating and comes on a 
tilt-and-swivel base. The dot 
pitch is 0.31 mm. 

The company has reduced 
the price on its original Ranger 
15 monitor, which automati¬ 
cally synchronizes to line fre¬ 
quencies of from 15 to 37 
kHz and frame frequencies of 
from 50 to 90 Hz. The moni¬ 
tor also features a flat, square 
tube. 

All the Ranger 15 moni¬ 
tors automatically compensate 
for picture height and width 
to accommodate various 
graphics standards and 
resolutions. 

Price: £830 for the Ranger 
15 Plusi £695 for the Ranger 
15 LP; £675 for the Ranger 
15. 


Contact: Aydin Controls 
(U.K.) Ltd., 64 Wilbury Way, 
Hitchin, Hertfordshire SG4 
OTP, U.K., 44-0462-58804. 
Inquiry 1188. 


An 80286 Laptop 
with Gas-Plasma 
Display 

N ybble Computers offers 
the NYLAP 286. a laptop 
computer with a 12-MHz 
80286 microprocessor that 
uses the Zymos chip set . The 
computer comes with 128K 
bytes of ROM; 640K bytes of 
on-board RAM, expandable to 
2.64 megabytes; one 1.44- 
megabyte 3^-inch floppy disk 
drive; and a 20-megabyte 
hard disk drive. The operating 
system is MS-DOS 3.3, 
which is available separately. 

The nonglare gas-plasma 
display has a resolution of 640 
by 400 pixels, 80 columns by 
25 lines, an EGA. and a built- 
in external video port. 

Other features include an 
81 -key ASCII keyboard, one 
RS-232C serial port, one 
Centronics parallel port, and 
one 62-pin external bus-ex¬ 


pansion port. The computer 
measures approximately 37 
by 32 by 9 centimeters and 
weighs about 6.8 kilograms. 
Options include a 40-megabyte 
hard disk drive, an 80287 co¬ 
processor, different keyboard 
layouts and language charac¬ 
ter sets, and an internal 1200- 
bps Hayes-compatible 
modem. 

Price: $2950 U.S. 

Contact: Nybble Computer 
Services Pie. Ltd., llOPaya 
Lebar Rd. ;W)4-01/02 Sinbor 
House, Singapore 1440, Re¬ 
public of Singapore, 65- 
7431662. 

Inquiry 1176. 


An IBM PC- 
to-Transputer Link 

Y our IBM PC can com¬ 
municate with a trans¬ 
puter system up to 3 kilome¬ 
ters away with Lightlink/PC, 
an add-on board from Cam¬ 
bridge RISC Machines. The 
main application for which 
CRM designed Lightlink/PC 
is to drive transputer-based 
control systems in electrically 
noisy or hazardous 
environments. 

Lightlink/PC consists of a 
full-size card that interfaces 


the computer’s bus to a du¬ 
plex fiber-optic cable. At the 
transputer end. a single 
Eurocard, called Light* 
link/SE, contains an equiva¬ 
lent connection to an INMOS 
Transputer link. 

Communication over the 
link proceeds at 5 megabits per 
second, while the card per¬ 
forms automatic link speed 
conversion to and from the 
transputer’s 10- or 20-megabit- 
per-second rate. 

In the same announcment, 
CRM offers a VMEbus slave 
interface for the transputer. 
The CRM203H is a single non- 
extended Eurocard that fits 
into the PI socket on the VME 
backplane so the VMEbus 
system can control one or more 
transputers. The card is also 
a two-site TR AM (transputer 
module) motherboard, which 
can accept two transputers 
with external memory and 
contains a Configuration En¬ 
gine that lets you cross-point 
connect up to 13 transputer 
links under software control. 

To add more transputers to 
a VME system. CRM supplies 
single Eurocard transputer 
boards that you can install in 
the spare area commonly 
available in the P2 backplane 
space. Alternatively, a cable 
carrying a 20-megabii-per-sec- 
ond INMOS Link can be 
taken from the CRM203H to a 
separate transputer rack. 

For software development 
in a 68000-based VME envi¬ 
ronment, CRM can supply 
you with C. FORTRAN??, 
and Pascal compilers for the 
transputer, hosted under the 
OS9/680xO operating system. 
Price: £665 for Lightlink/ 
PC;£370forLighiiink/SE; 
£1095 for the CRM203H; 
£1095 each for the compilers. 
Contact: Cambridge RISC 
Machines Ltd., 26 Mill Rd.. 
Cambridge CBl 2AD, U.K., 
44-0223-350405. 

Inquiry 982. 
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MUleiuiium: 

you’ll find it’s been worth the wait. 


No other (‘oniputer can sjUisl'y 
> imr re(|uirenient.s so completely: 

COMPACTSIZE 


HIGH PERFORMANCE 


llTOUTEREIlABIUn 


T0T.M IBM PC' (OMPATIBHin 


EXP,ANS10N('4PABnjn 


LATESTGR^PHICS 


ASTVIISHPACK-AGE 


COMPEirmT PRICING 

PRU KSR.V\(iEHi(tMSl:l7fi - S:.S2K 


Now you really can have 
everything you ever wanted in a 
POAT workstation. 

No compromises. 

No disappointments. Just powerful, 
perfect performance. 

Td find out why the Millennium by 
HM Systems is genuinely different 
and better than the rest of the PC 
market, dial 100 and askfor 
Freephone HM Systems or 
complete the coupon TODAY. 


For technical interest:* 

16 or 20 MHz processor 

VGA graphics (640 X 480 resolution in 

16 colours or 320 X 200 in 256 colours) 

1 to 5Mb of zero wait state memory 

1.44Mb 3.5' Floppy disk drive 

42 or 128Mb* Winchester disk drive 

Stunningly fast Intelligent disk 

controUer employing caching, 1:1 

interleave, zero latency, elevator seeks, 

dual ported RAM, battery backup 

One serial port 

One parallel port 

Bus mouse port and mouse 

UltrasmaDsize W290 D396 HlOOmm 

Password protection 

3 year warranty 

* AvaUable 4th quarter ’88 


HM Systems pic, 

Minstrel House, 

220 The Vale, 

London, NM'llSHZ. 

Fax. 012090912 

moi 2090911 or dial 100 and 

ask for Freephone HM Systems 


Systems pic 


NAME- 


COMPANY- 

JOBTTTLE- 


.ADDRESS- 


TELEPHONE- 


.POSr^CODE- 


BY2 
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LTHE C LANGUAGE! 


IMODULA -2 COMPOSERS 


The new Watcom v6^ compiler produces the best fastcode with excellent debugging facilities. 
MSC v5.1 for OS/2 and the OS/2 programmers toolkit are here. 


C COMPrLERS 

Advantage C-H- MS-DOS 
Aztec C86 Professional MS-DOS 
Aztec C86 Developer MS-DOS 
Aztec C86 Commercial MS-DOS 
Cl C86 Plus MS-DOS 
Cl Optimizing C86 MS-DOS 
De Smet C Programmer MS-DOS 
De Smet C Professional MS-DOS 
BCO-C88 V4.0 MS-DOS 
HIGH C (Metaware) vl.4 MS-DOS 
HIGH C 386 vl.4 MS-DOS 
Hi-Tech C MS-DOS 
Lattice C v3.3 OS/2SMS-DOS 
Mark Williams LETS C v4 MS-DOS 
Microsoft C v5.1 OS/24PC-DOS 
Microsoft Quick C vl.O PC-DOS 
MIX C MS-DOS 
MIX Power C & lib s'ce PC-DOS 
Turbo C vl.5 PC-DOS 
Toolworks C v3.2 MS-DOS 
Watcom Express C PC-DOS 
Watcom v6.5 Opt comp PC-DOS 
Zortech C v2 PC-DOS 
Zortech C Power Pack v2 PC-DOS 


£375 
£110 
£165 
£250 
£290 
£210 
£ 95 
£165 
£ 70 
£380 
£545 
£115 
£240 
£ 60 
£275 


£220 
£ 29 
£ 59 

CP/M-86 £230 
CP/M-86 £130 
CP/M-86 £210 
CP/M-86 £ 85 
CP/M-86 £125 
CP/M-86 £165 
CP/M-86 £115 

HIGH C (Metaware) Flex OS 286 £380 


Aztec C86 Developer 
Aztec C86 Personal 
Cl Optimizing C86 
De Smet C Starter 
De Smet C Programmer 
De Snvet C Enhanced 
Hi-Tech C 


Aztec C Personal 1.06D 
Aztec Commercial 1.06D 
BDS C 1.60 Z80 4 

Eco-C v3.5.0 Z80 + 

Hi-Tech C Z80 + 

Mix C Z80 + 

Toolworks C/80 v3.1 


CP/M-80 £110 
CP/M-80 £180 
CP/M-80 £ 65 
CP/M-80 i, 45 
CP/M-80 £ 99 
CP/M-80 £ 35 
CP/M-80 £ 40 


Aztec C65 VI.05 
Aztec C65 V3.20 


Apple DOS £180 
Apple PRO-DOS £230 


Aztec C68 Commercial 
Aztec C68 Developer 

Aztec C68 Commercial 
Aztec C68 Developer 

Hi-Tech C 
Lattice C 

Mark Williams C v2 
Laser C 


MACINTOSH £250 
MACINTOSH £165 


AMIGA 

AMIGA 

ATARI 

ATARI 

ATARI 

ATARI 


£250 

£165 

£ 99 
£ 85 
£110 
£150 


i PROGRAMMING TOOLS I 


Ada Compilers 
Assemblers & Libs 
Basic Compilers 
Basic Utilities 
BCPL Compilers 
C Interpreters 
C Utilities 
Comms.Libraries 
Database Libs. 
Dls-assemblers 
Engineers Libs. 
Forth 

Fortran Libraries 

Icon 

Lisp 

Nial Interpreters 
Pascal Compilers 
Prolog 
Rise 

Smalltalk 


Algol Compilers 
AWK 

Basic interpreters 
Basic Libraries 
C Compilers 
C Libraries 
Cobol Compilers 
Cross Assemblers 
Debuggers 
Editors 

Expert Systems 
Fortran Compilers 
Graphics Libraries 
Linkers/Locaters 
Modula-2 
OPS 5 

Pascal Libraries 
Rexx 

Screen Libraries 
Snobol 


We stock many items for which there is no 
space in these advertisements. 


[PMCBS&DELIVERY^^H 

Prices do not include VAT or other local 
taxes but do include delivery in UK and 
Europe. 

Please check prices at time of order, ads are 
prepared some weeks before publication. 
This page lists some of our products. 

Call us for a complete pricelist. 

Order by phone with your credit card. 


C CROSS COMPILERS 

We supply 2500AD, Aztec^ Lattice, lAR and 
Hi-Tech Cross Compilers hosted on MS-DOS 
and targeted on Z80, 8085, 6502, 6801, 
68HC11, 6301, 6809, 8051, 68000 i 68020. 
Please call for information or advice. 

C INTERPRETERS 

Latest V3.00 of C-terp has Improved debugging 
facilities. 


C-terp V3.0X 

PC-DOS 

£155 

Interactive C 

PC-DOS 

£195 

Introducing C 

PC-DOS 

£ 85 

Living' C Plus 

PC-DOS 

£135 

Inst ant-C v3 

PC-DOS 

£380 

RUN/C 

MS-DOS 

£ 60 

RUN/C Professional 

MS-DOS 

£110 


JPI Topspeed shows good promise and we 

now have the JPI Topspeed Technical KK and 

Visual imeractive Debugger. 


Pecan P-Sys. w.Mod-2 

PC-DOS 

£ SO 

Farbware Modula-2 

MS-DOS 

£ 70 

FTL Modula-2 (sml.mem) 

MS-DOS 

£ 45 

PTL Modula-2 (Ige.mem) 

MS-DOS 

£ 55 

FTL Modula-2 Peveloper 

MS-DOS 

£ 85 

Interface M2-SDS 

PC-DOS 

£ 75 

Interface M2-SDS-XP 

PC-DOS 

£185 

JPI Topspeed Modula-2 

PC-DOS 

£ 59 

Mod-2/86 Compiler v3 

PC-DOS 

£ 58 

Mod-2/86 Dev.system 

PC-DOS 

£145 

Modula Corp.PC Mod.2 

PC-DOS 

£150 

FTL Modula-2 Z80/CP/M-80 

£ 45 

Hochstrasser Hod.2 Z80/CP/M-80 

£100 

Turbo Modula-2 Z80/CP/M-80 

£ 50 

Modula-2 (Mod S/W) ATARI 520ST 

£ 75 

MacModula-2 v4.1 ] 

MACINTOSH 

£100 


ICLTORARffiSj 

Microsoft OS/2 programmers toolkits are now In stock. SQL libraries are emerging regularly. 


Btrieve 

Btrieve v4.11B 

Btrieve/Multi-tasking 

Btrieve/Network 

XQL 

CBTREE 

C-Index/Plu8 
C-ISAM (L,MS) 


DATABASE 

OS/2 
MS-DOS 
MS-DOS 
MS-DOS 
PC-DOS 
(source any C) 
(source any C) 
MS-DOS 


C-to-dBase (source Cl) MS-DOS 
C-tree (source any C) 
R-tree MS-DOS 
db-VISTA III s'gle .user PC-DOS 
db-VISTA v2.x (most C's)MS-DOS 
db-VISTA v2.x (with see)MS-DOS 
db-VISTA v2.x multi-us. MS-DOS 
db-QUERY vl.x single-us.MS-DOS 
db-QUERY vl.x sngl.(see)MS-DOS 
Lattice dBCIII (L,MS) MS-DOS 
Lattice dBCIII+ (L,MS) MS-DOS 
SftFcus Btreefilsam (see any C) 
Virtual Memory File Man.PC-DOS 

GRAPHICS 

Enhanced Graphics Tlkt PC-DOS 
Essential Graphics v2 PC-DOS 
6FX Graphics PC-DOS 
Graphic v4.1(Cl,L,DS,MS)PC-DOS 
GSS Kernel system PC-DOS 
GSS Lattice Binding PC-DOS 
GSS Graph Dev Toolkit PC-DOS 
GEM Prog.Toolkit (L) PC-DOS 
GSX Prog.Toolkit (DR) PC-DOS 
HALO '88 (MSC5,LAT,TC) PC-DOS 
MetaWINDOWS (CI,L,MS,T) PC-DOS 
MetaWINDOWS Plus PC-DOS 
Turbo WINDOWS/C (Turbo) PC-DOS 


£370 
£160 
£370 
£370 
£510 
£100 
£175 
£210 
£120 
£210 
£155 
£420 
£145 
£350 
£350 
£145 
£350 
£160 
£445 
£ 80 
£150 


£185 
£150 
£ 70 
£270 
£350 
£110 
£350 
£390 
£270 
£175 
£105 
£150 
£ 55 


DISKCOPYINGSERVICE^M 

We can copy files to and from 600 disk 
formats Including CP/M, CP/M-86, MS- DOS, 
PODOS, ISIS, APPLE, SIRIUS, BBC, TORCH, 
APRICOT, HP-150, TRSDOS, DEC RT-11, 

IBM BEF, ATARI ST. AMSTRAD, MACINTOSH. 

Our charge is £10.00 ♦ disk -f VAT with discoums 
on small quantities and disks are normally 
despatched within 24hrs of receipt. 

For more Information call us. 


OBJECT ORIENTATED LANGUAGES 


The Increasing acceptance of object-oriented 
programming has prompted this new section 
C SUPERSETS 


Advantage C-h- (L,MS)PC-DOS 

£375 

Zortech C-^^^ 

PC-DOS 

£ 90 

C-Talk 

PC-DOS 

£105 

SMALLTALK 

Smalltalk/V 

PC-DOS 

£ 75 

Smalltalk/V ZB6 

PC-DOS 

£140 

OTHERS 

Actor 

PC-DOS 

£370 

Rise 

PC-DOS 

£ 55 


SCREEN t WINDOWS 

Vitamin C (MS5.1) OS/26PC-DOS £225 
Blaise Power Sem (MS6TC) PC-DOS £ 80 
Blaiae View Mngr.(s'ce) PC-DOS £245 
Curses Screen Mngr. (L) PC-DOS £120 
Entelekon Windows(s'ce) PC-DOS £ 99 
Multi-windows (MS,L) PC-DOS £220 
Panel Plus (source) PC-DOS £270 
Vitamin C (source) PC-DOS £150 
Windows for Data (most) PC-DOS £200 
Windows for C (most C) PC-DOS £135 
Greenleaf Datawlndows MS-DOS £135 
C-Scape (MS,L,TC) MS-DOS £225 


GENERAL FUNCTIONS 
CQL (CTREE4BTRIEVE)S'ce PC-DOS 
C-Worthy Int.Lib (L,MS) MS-DOS 
D-Tree (source) PC-DOS 

Greenleaf (source) PC-DOS 

G'leaf Super Functions PC-DOS 
G'leaf C Sampler(TC,QC) PC-DOS 
Smorgasbord (source) PC-DOS 

Blaise Tools Plus (see) PC-DOS 
Blaise Tools Plus/5.0 PC-DOS 
Blaise Turbo C Tools PC-DOS 
Blaise Light Tools (ZOR) PC-DOS 
ESI Utility Lib(source) PC-DOS 
Entelekon Funct(source) PC-DOS 
Phoenix Pforce (source) PC-DOS 
Phoenix Pforce C-f+ (see) PC-DOS 
Pro-C (most C) PC-DOS 

Security Library object MS-DOS 

COMMS LIBRARIES 
Blaise C Asynch(source) PC-DOS 
Essential Comma(L,MS,T) PC-DOS 
Greenleaf Comma (source) PC-DOS 
Multi Comma (L,MS) PC-DOS 

SCIENTIFIC LIBRARIES 
Wiley Scientif.Lib.v2 ANY C 
Mathpak 87 (L,MS) MS-DOS 

PROGRAMMERS UTILITIES 
PC-Lint OS/26MS-DOS 

Pre-C (Phoenix Lint) MS-DOS 
C-Documentor PC-DOS 

C-Scan PC-DOS 

C Toolset MS-DOS 

Lattice Cross Ref. MS-DOS 

Lattice Text Utilities MS-DOS 


£250 
£165 
£320 
£ 85 
£120 
£ 55 
£ 65 
£ 80 
£ 80 
£ 80 
£ 65 
£105 
£ 95 
£205 
£220 
£720 
£ 95 


£105 

£110 

£100 

£105 


£145 
£ 80 


£ 75 
£175 
£195 
£195 
£ 90 
£ 40 
£ 85 


REAL TIME 6 MULTI-TASKING TOOLS 
Csharp (CI,L,MS) s'ce MS-DOS £445 
Concurrent C (PC/MPX)sceMS-DOS £ 60 


Multi C (L,MS,CI) 
Op.Sys.T'box (MS) s'ce 
Timeslicer v3.01 (L) 
Timeslicer V4.01M (MS) 
Over-C (L,MS) 


PC-DOS £105 
PC-DOS £ 65 
PC-DOS £160 
PC-DOS £160 
PC-DOS £225 


l^oss assemblers! 

Wo supply cross-assemblers by Avocet, 
25(X)AD.IAR Systems and Pecan hosted on MS- 
DOS, CP/M-86 and CP/M-80 with over 30 target 
processors. In total over 200 products with no 
space to list them here. We hold some stock but 
you should allow 10-14 days for delivery. 
Please call for Infbmiatlon or advice. 


GREY MATTER GREY MATTER GREY MATTER 

I 4PriggMeadow. Ashburton. Devon TOI3 7DF. I I 4PriggMeadow. Ashburton. Devon T01370F. I I 4PriggMeadow. Ashburton. Devon TQ13 7DF. I 

_ TEL (03M) 53499 _ I I _ TEL (COM) 53499 _ I I _ TEL (OSM) 53499 _ I 
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EUROPEAN VIDEOTEX 



meihmmr CuHot 9ei3a 09:2^ 


fxmti InariLMiMArs on— 1 ins > * • 

I—■! _naBBO 

VIDEOTEX HOST 

- 0®'“9T09'1000 flTO TOOOOO -— . 

oo - 16 

oi - IT - 

02 - TB - 

03 “ IB " 

FROM 1 TELEPHOHE-LIHE 

04 — 20 — 

oe - 21 - 
06 - 22 - 
07 - 23 “ 

UP TO 32 TELEPHOHE-LINES 

OS - 2S — 

10 26 - 

ON A SINGLE PC! 

11 27 “ 

12 - 20“ 

13 - 29 “ 

14 “ 30 - 

WANT TO TRV? CALL 0031-78-158000 

15 “ 31 - 

Bvckgraufid 09:27:51 

45 B20999a 46 - 


MT-TEL 

a private videotex databank system 


Up to 32 users simuJtanaously 

MT-TEL is a high perfoimance^, low-priced 
private Videotex system. Due to its seJf- 
cotitained multi-tiisking, multi-user operating 
system, the MT-TEL Videotex database 
system has a performance only found in 
mini's or mainframes. With commercially 
available I/O cards and modems, a standard 
PC AT can serve up to 32 users 
simultaneously, using your MS-DOS 3.2! 

Quickly up and running 

The MT-TEL software comes with a 
comprehensive manual and is easy to 
operate. Due to a starter database, which 
contains a number of sample videotex pages 
and all available editors (for pagers, users. 
Information Providers, etc.), a new setup is 
easy and does not take much lime. 

Fully-blown software 

The MT-TEL package contains everthing a 
grown-up Videotex database system should 
have; Closed User Groups. Information 
Providers, Daia-coJlection pages, Electmiiic 
Mai) (Individual-. Group- and Registered 
E-Mail, Store-Mail, etc). Dynamic pages. 
Log-files. Password-PrtJtection (3 levels). 
Sub-Databases and a number of additions to 
the Prestel Videotex nonTialtsations. 

X25 Gateway 

You dun't want to use the Public Switched 
Network? MT-TEL can be interfaced to the 
X25 datajictwork as well through the 2.1 and 
2.2 ty|3e Gateway protocol. Almost any 
European counti 7 now has the V.AP. 
(Videotex Acces Point) sifucture connected 
to its XZ5 data network. The MT-TEL 
systeirt connects to iluu network by an X25 
Gatew^ay interface, h enables you to be 
reached all over tlie country' or all over 
Europe. 

A heavily tested 
software package 

Tire MT-TEL private Vidcote.x databank 
software has been tested thoroughly in 
nekl-insiailations during .several years. In 
use in Holland by a ax the largest private, 
public Videotex databank ConiNet with over 


10.000 asers and 120 telephone lines, and 
also by Wehkamp. the major mailorder 
warehouse in the Netherlands to enable 
tele-shopping or Merck, Sharp & Dohme 
pharmaceutical industry* using an IBM 
System 38 front-end connection. In Belgium 
by Eima. the countries largest wholesaler of 
electrical goods. In Italy at the Borsa, the 
Milanese Stock Exchange. And added to that 
we can mention a number of smaller 
systems* varying from 2 telephone-lines to 
over a 100. Proving that the MT-TEL private 
Videotex system is unbeatable in 
performance! 

Try It right now? That’s possiblel 

If you have a Prestel Videotex terminal (or 
program on your PC), try-out the MT-TEL 
system right now! Call the Dutch ComNei 
system, a large public databank and see for 
yourself how the MT-TEL software 
pcrfbrnLS. Sorry, you can only acces a few of 
the 4O.(X)0 pages without being a member of 
the system. Of course you can subscribe to it 
(without any charge). But if you use the 
guest number* which is displayed on the 
Wellcome page you can try the system 
yourself. 

There are three phone-numbers (in Holland) 
which you can use and which will connect 
you to one of the front-ends each having 32 
telephone lines. Dial: ( Ho) I an d*s country 
c^^de is 311 78 158000 or 78 156100 or 78 
159900. {Use standard Presie! .settings 
1200/75 baud.) 

Easily expandable 

MT-TEl, was actually developped to serve 
up to 32 users simulianeously. It uxrk a 
number of man-years to develop die softw are 
and test it in a real environment. So we 
decided that the price should be over 
$20,000.- for the package, since ii performs 
like VidefUex software emting 5 lo 10 times 
that amuuni on mini's and mainframes. 

But we are interested in selling a high 
number of packages and also to position the 
software in the low'-end market fur the 
smaller system. So now. we sell ibis 20.000 
dollar software with a protection device to 
setup smaller systems for a low price. 


Starting with a 2 telephone line system (plus 
the keyboard and the monitor of the system* 
so actually a 3-user system) for only 
$i095.-‘. 

A demo package is available 

We have the same fully-blown Videotex 
Host software for you in a demo package. 
This demo-package has the same complete 
databank store- and retrieval structure as the 
real package {acmally, it is the real package), 
but we restricted the software to use only the 
keyboard and the monitor of the compuiei' 
itself to acces the system. You can use the 
demo package (and the official manual) to 
test it. even to setup a complete database 
and, if you are fully satisfied* buy the 
original package* allowing you to handle 
telecommunications completely. The demo 
and the original package are frilly rile- and 
function compatible. Well even pay you 
back the cost of the demo package when you 
buy the original .software! 

The demo package will only cost you 
$245,-* (including shipping in Europe). 

And remember. weTI send you Ihe $20,000 
software for that price! 

How to order or 
to obtain intoimation 

You can order a demo or obtain a brochure 
by phone, by fax, by telex and fof course) by 
Videotex! Use your Eurocard, Mastercard. 
Visa or American Exprcsscard to have your 
order shipped today. 


Micro Technology b.v. 
Weteringsingel 6 
3353 GZ PAPENDRECHT 
NETHERLANDS 
Phone xx31-78-410977 
Fax xx31-78-150849 
Videotex Orderline: 

xx31-78-158000 
Telex 62425 mtsft nl 


We are looking for dealers 
and distributors 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity. The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical asshtance? 

• Is there a service facility? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


© Din^ct Marketing Association, Inc. 1988 
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Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number 

♦ Establish that the item is in 
stock and confirm shipping 
date. 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 



rvit C R Q C O M P U T E R 
MARKETING COUNCIL 

of the Direct Marketing Association. Inc 


• Confirm that the price is as 
advertised^ 





• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 




















"THE PC 
PEOPLE” 


SINCE 1977 


P C SYSTEMS & LAPTOPS 


ARC Model 10 XT - 8088-10 MHz. 
640K RAM, 360K floppy. MS-DOS 
3.3. CALL 


ARC Turbo 12 - 80286-12 MHz. 1Mb RAM. 1.2 Mb 
floppy. MS-DOS 3.3..... CALL 

Nationwide on-site service available! 

Premlum/286 • Model 80.CALL 

Premlum/386 • Model 300 ....CALL 


LAPTOPS 


SupersPort - Dual 720K flpy. 640K. 80C88-8 MHz 
CPU, detacb. battery pak, back-lit supertwist screen 
640x200. RGB color connector for ext. monitor, dock, 
ser/par. ports, ext. bus (opt), only 9.7 lbs. $1,689 

With 20Mb hard drive. 720K floppy.$2,489 

SupersPort 266 - 1.44Mb floppy, 20Mb hard dr., 
800286-12MHz, 1Mb. 640x400 8 shades of grey. 
C.S.P, RGB ports. 14 lbs. with battery pak.. $3,598 

A MITSUBISHI 
ELECTRONICS 

MP286L 12mhz.0walt. 640K, 1T white screen. CGA, 
HGC Ext Video adptr. 1.44Mb floppy. 20Mb hard 
drive, 2 ser/1 par, d/cal, ext floppy penis, 4 proprietary 

slots. DOS 3.3. Gw Basic. $2,995 

MP286L with 40Mb Drive.$3,195 


MONITORS & TERMINALS 


EGA tilt ‘n’ swivel, 14" mon.... $359 
CX 8AM8UNO‘*^" swivel color hl-res... $239 
12” TTL tilt 'n' swivel amber .. $ 79 
Soft White flat screen.$ 89 

OTATUNG' 

CM-1495 OmnIScan 14* MuHI-freq.. 800x600, 
VGA.EGA.CGA, MACH, Tn*S. w/VQA card.... $729 

1X19 '*The Genius" full page 

for PC/XT/AT.CALL 


SEC 

WYSE 


Multisync 11(1402).$599 

WYSE 50 $389 /60 w/kb.... $425 
WYSE WY700 1280 x 800. ..$749 

XTRON 

XTRON - Futuristic ar>d flat, for you. With dual 
mono, EGA, VGA & Multisync models. CALL 

wm FTM-1490 VGA flat screen.$649 




PRINTERS, PLOTTERS & FAX 


brother Dot matrix, daisy wheel, 

laser printers, fax machines .. CALL 

1592 132 Col., 190 CPS.$429 

10801.$169 1091 Model 2.$199 

10921.$319 1524.$579 

DexdodsQceicd plotters 

instrument digitizers 

SUMMA SKETCH 12 X 12.$365 

PRO 12X18.$639 MAC 12 X 12 ...$389 


XEROX 


Xerox 7007 9600 BPS, 18 second / page, + phone 
with 99 number auto dial. 10 pg feed, up to 7 day 

delayed send, 200x400 resolution. $1,295 

7011,7018,7020,7021, Faxmaster/PC. CALL 


NETWORKING 

VAR S...SYSTEM INTEGRA TORS... 
Let us configure a plug ’n ’ play system - 
• with three of your workstations • 
-delivered to your site! 


4-User )Ni NOVELL Network System 
♦ American Research (ARC) - Flleserver - 
- -'l50W power sui 

I** m#vnl4Ar * IW I 


12MHz, 80286. PC/AT 


ipply.2 

.'ipppy. 


♦ NOVELL ELS NetWare 286 Level I 
(4-users) Network set-up is Menu Driven 

♦ 4 ArcNet cards. 200' cable, 4-port passive hub 

List Price $8,530 Your Cost $5,555 

Lease from $149. per mo.w/48hr approval 


PC SOFTWARE* & MICE 


POWER ACCESSORIES 

330XT.$295 

450AT.$425 

520 ES.$495 

goORT w/UPS l/F.$795 

1200VXw/UPSI/F....$925 
Interface Cable.$ 25 

Novell U.P.S. Monitor Board Compatible! 

* 220 Volt Models Available * 


LASER PRINTERS & SCANNERS 


Free font 
cartridge 
of your 
choice! 


Brother HL-8 40 fonts 
8PPM 2r>d Gen. Canon Engine 
Emulates Epson, IBM, Dle»lo 
1 Mb RAM-^ull Pg graphics 
HP LaserJet Plus compatible 

Hi ]i,H 9frCALL 

AST TurboLaser/PS postscript, ricoh. 

3 Mb. 35 fonts. Oppm, AppleMac/PC. CALL 

H.P. LaserJet Series II. CALL 

Panasonic 4450 Laser dual tray. 11PPM .... $1,695 

HP ScanJet Scanner with Starter Kit.$1,675 

HP/Brother Font Cartridges. FROM. .$ 119 



DRIVES - HARD, FLOPPY & TAPE 


Data Base Management 

Ashton-Tate dBase III Plus.$368 

PFS: Professional File.$119 

WordTech DBXL (dBASE 3) "Diamond*..$115 

Communications 

Carbon Copy Plus (Meridian).$109 

Crosstalk XVI (Microstuf).$ 98 

Word Processors 

NewWord (WordStar 4.0 done).$ 98 

WordStar 4.0.$228 

Microsoft Word.$225 

MultiMate Advantage II.$268 

PFS: Professional Write.$105 

Word Peeled. $235 

Integrated / Spreadsheets 

Enable 2.0 (software group).$369 

Framework II (Ashton-Tate).$375 

Framework III. call 

Lotus 1-2-3.$295 

Multiplan 3.0.$115 

PFS: First Choice.$ 85 

PFS: Professional Plan.$ 58 

Symphony (Lotus).$438 

Desktop Publishing 

PFS: First Publisher.$ 69 

PFS: Art Gallery.$ 69 

Xerox Ventura 2.0.$489 

Aldus PageMaker/PC 3.0.$525 

Graphics & Mice 

Harvard GrapNcs (for Lotus 1-2-3).$248 

IMSI OptlMouse Serial.$ 88 

IMS! Genius Mouse Serial.$ 59 

Microsoft Mouse.$ 98 

SummaSketch 12x12.$365 

Project Management 

Harvard Total Projed Manager...$349 

* Compatibility with PC/XT/AT Ctones not guaranty. 

44 Oraer CaratuMy. Opened software not returnablet 


^SVEREX- 

Everex 601 • 60Mb internal tape with software. $ 798 
Everex 125Mb Internal Tape.$1,088 

CDC 90-300Mb SCSI. CALL 

XT-1140 140Mb.$ 1,695 

MICROmUSSSMb 28mSEC.$ 599 

^ MiniScnbe 3053 HH 22mSec 44Mb.$ 449 

ScrIbeCard 30Mb Drive-on-a- 
card40mSEC.$355 

Mitsubishi 44/66Mb (RLL) 28mSEC.$469 

Seagate 

Seagate PC 20 Mb with WD Ctrl .$ 269 

Seagate PC/XT 30Mb ST-238, drl, cable.$ 289 

Floppy Drives 

Fujitsu 360K $75/1.2 Mb $95/720K $ 98/1.44. $ 109 
Mitsubishi 360K $89/1.2 $125/720K$99 /1.44 $ 119 
Teac360KCALL/1.2$ 99/720K$88/1.44.$ 98 


MODEMS & BOARDS 


Anchor 

1200 External.$ 98 /1200 Internal. $ 69 

2400 External.$135 / 2400 Internal. $115 

^SVEREX- 

EverCom2400lnt.$139 / 2400E(MNP).$169 

Multf&ctii^ Multi-Modems .CALL 

US Robotics Courier HST up to 19,200 bps.... $ 629 

2400 Ext.$168 / 2400 PC.$148 

1200E.$ 98 /1200 PC.$ 68 

Advantage-Prem-512K,S,P...$308 
/JCM Advantage PS/2 - 512K 2Mb.... $365 
msSSoTii^ Hot Shot 286-10XT Accel. Bd $369 

l/OMINIII-XTorAT.$ 75 

RAMPAGE 286 - 512K.$395 

R AMP AGE2 for XT 256K - Model 30.$ 279 

RAMPAGE Plus 256-512K microchannel.$ 509 

SIX PAK Plus 64K. $119 

VGA PLUS 256K 16blt. $359 / VGA.$259 

XFORMER - AT replacement, for XTs 8 slot MB. 10 
MHz "0", 512K, S.P.C, floppy and hard drive 

controller, EGA, CGA, HOC.$629 

5251/11 Plus AST Guarantees .$ 598 

_ Magic I/O ATI-3 S,P.G(170B).$ 59 

^SEVEREIC* Ultragraphics & 19* Monitor. CALL 

Floppyl/OS.P.Q.C.$ 89 

Deluxe EGA 800x600+ prt.$159 

VGA.$249 

Above Board/286-PCMB4020512K...$379 

" 80287-8.$ 240 /89287-10.$ 289 

80387-20 Math Coprocessor.$ 495 


MMC 


TELEX9103806778SNSCORPForOrders ( 

S-100 Div./696 Corp. ♦ 14151 N. 76th St. ♦ Scottsdale, AZ 85260 
FAX 602-483-0920 ♦ Customer Service 602-991-7870 
Prices advertised are for 110 Volt products. 220 Volt products are available at slightly higher prices.V 


Ad Code 

BI-L 


Advertised prices are cash (U.S. Dollars), prepaid. Visa or Only! Customers using American Express, ^culate additional charges by dividing above prices by .95. Special order items require 
prepayment with other than credit card and they are not canceiiabla'retumable. All re&ms subject to a restodiinqfee or full credit towards a future purchase. AH prices subject to change without notice. 
—J after Shornent. O—<*..4,...., -. .n nyu. 


! Contact our International uepa/tment for shippinq, handling, and insurance charges. 
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B I X I S GLOBAL 





BIX is BYTE’s Information 
Exchange, a worldwide com¬ 
puter conferencing system 
devoted to the exchange of 
microcomputer information. ^ 

When you use BIX. you leap 
borders of geography and 
time to exchange information, 
opinions and ideas with a “liv¬ 
ing database" of the world's 
most knowledgeable 
microcomputer users. 

BIX covers the world. 

Our Microbytes news service, 
backed by BYTE and 
McGraw-Hill, provides 


worldwide daily news 
coverage of major events in 
the microcomputer industry 
plus listings of thousands of 
new products from vendors 
around the globe. Scores of 
companies now use BIX to 
provide technical support for 
their hardware and software 
products worldwide. 

BIX saves you time. ^ 

BIX resources help you get 
the micro-related information 
you need right away, 
regardless of your location. 
BIX electronic mail lets you 
send private messages to 


other BIX users worldwide. 
For more information on how 
to join and use BIX from 
your country, read the BIX 
message in this issue (see 
Advertiser Index for page 
number), or contact us today. 
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BYTE INFORMflXlON EXCHANGE 

One Phoenix Mill Lane 
Peterborough. NH 034S8 USA 
(603) 924-7681 (Our overseas 
helpline number) 

8:30 AM-ll:00 PM W J'M 

Eastern Time cAifl 

(-5 GHT) Weekdays I i fl 11 





This winning combination 
reflects a decade of unparalleled 
circulation growth and reader 
acceptance resulting in an ideal 
marketing environment for 
European advertisers. 

■ BYTE’s paid circulation outside North 
America has grown from 7,300 in 1977 to over 
89,000 in 1987. And just as the international 
microcomputer marketplace has doubled its 
growth in the last 4 years, so has BYTE’s paid 
circulation. More importantly, 69*7o of these 
international subscribers are located in Europe, 
where each copv of BYTE is read and passed 
along to 3 additional readers, achieving a total 
European readership of 248,000. 

■ BYTE attributes its international growth to 
the continued excellence of its editorial content, 
as well as to the unique opportunity it provides 
for advertisers wishing to reach non-U.S. 
countries. This unique opportunity is BYTE’s 
International Section, a combination of monthly 
editorial pages and advertisements appearing 
only in copies distributed outside of North 
America. The Section contains customized 
editorial for BYTE’s non-U.S. readers that 
focuses on the latest international products 
available. 

■ BYTE’s International Section allows both 
U.S. and non-U.S. manufacturers to reach 
BYTE’s exclusive international audience at 
significantly-reduced advertising rates resulting 
in a low cost per thousand. With BYTE’s 
current international circulation at 89,800, the 
one-time black-and-white rate of $3,380 means 
that advertisers can reach these BYTE readers at 
the low cost per thousand of $37.63, or, less 
than four pennies per contact. 

For further information, contact your local 
BYTE representative listed opposite the 
Alphabetical Index to Advertisers located in the 
back of this issue. 
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FORMOSA 



MICROSYSTEMS 



MASTER ADC CARD 

THE ADVANCED DISK CONTROLLER 

MIM X RLL 


F ormosa Microsystems would like 
you to imagioe a company a lot like 
your own. Strong and well-estab¬ 
lished yet dynamic and growing, Formosa 
Microsystems is composed of people who in¬ 
spire confidence. And like your company, we 
also believe cooperation is the key to any suc¬ 
cessful business partnership. 

Formosa Microsystems is now proud to an¬ 
nounce it's new hard/floppy disk controller 
card, the Master ADC. The Master ADC's 
sole objective is to give users flexibility with 
optimum performance. The latest and most 
advanced VLSI chips are used to provide an 
outstanding array of features for both hard 
and floppy disk drives. 

You’ll be happy to see hard disk control 


features such as on board ECC/CRC 
error checking, programmable formatting, 
and support for PC speeds of up to l2MHz 
with 0 wait states, but one of it's most 
outstanding features is the support both MFM 
and RLL type formats all in one pretty 
package. 

For floppy disk drives, the same Master ADC 
can give your PC the power to support 
L2M/360K 5'// and L44MB/720KB VA" 
disk drives, given your system BIOS also 
suppons these drives. There's multi- 
soitor/multitrack transfer capabilities, 
a direct floppy disk drive inter¬ 
face and automatic write 
precompensation just to 
mention a few, and 


this is just the tip of the iceburg. 

For a complete set of specs on our Master 
ADC controller card or our other products 
as well as information on becoming a 
distributor, feel free to contact us directly. 



FORMOSA MICROSYSTEMS, INC. 

3F, 1015 Ming Shen E. Rd., Taipei. Taiwan. R.O.C. TEL: 886-2-7631211 • FAX: 886-2-7659739 • TLX: 17118 FORMICRO 
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Short Takes 


BYTE editors offer hands-on views of new products 


Boomerang 


Think C 


SOTA 286i 


ALPS Allegro 24 
FamilyCare Software 



Boomerang Makes Your System Bounce Back 


W hile the overall reliabil¬ 
ity of computers and pe¬ 
ripherals has continually got¬ 
ten better, there’s not as much 
you can do about one part of 
your system, namely, the AC 
power. Surge protectors and 
RF filters make the power 
smoother, but you’re up the 
creek if nothing is coming out 
of the wall. 

Backup power supplies are 
one solution. They’re essen¬ 
tially high-capacity batteries 
with enough juice to power 
your computer for 10 to 20 
minutes. However, they’re 
big, they’re expensive, and 
they don’t help much if the 
power fails when your com¬ 
puter is working unattended. 

There must be a better way, 
and MicroSync has a unique 
solution in a product called 
Boomerang. You might think 
of it as a miniature backup 
power supply. But it’s much 
more than that, with a few 
tricks up its electronic sleeve. 

Boomerang consists of a 
circuit board, a lithium bat¬ 
tery, and a few connectors. 
Measuring 5 by 314 by 3% 
inches overall. Boomerang is 
designed to fit inside your sys¬ 
tem unit. Using a cleverly de¬ 
signed bracket, it hangs in that 
previously unused dead space 
between die power supply and 
the expansion slot area. 

With its small battery, Boo¬ 


merang obviously isn’t de¬ 
signed to be a full-fledged 
backup power supply. And it 
isn’t. It works in concert with 
RAM-resident software. As 
soon as Boomerang detects a 
loss of AC power, the software 
saves an image oi your RAM 
on your hard disk, parks the 
disk heads, and shuts down the 
system. This usually takes less 
than 30 seconds, depending on 
whether you ’re using extended 
or expanded memory, and it’s 
all done automatically. 

When the power comes 
back and your system reboots, 
you just type a command, and 
your system is returned to the 
exact place it was when the 
power failed. You can even 
place the command in your 


T hink Technologies intro¬ 
duced its Lightspeed C 
compiler for the Macintosh in 
1986. It featured a novel inte¬ 
grated environment that com¬ 
bined the editor, C compiler, 
object linker, and resource 
linker in one application mod¬ 
ule. It supercharged a pro¬ 
grammer’s edit-compile-link 
development cycle, producing 
tight, fast code to boot. And as 


AUTOEXEC.BAT file, let¬ 
ting you automatically return 
every time to where you were 
the last time you turned off 
your computer. 

Boomerang takes some 
time and a modicum of skill to 
install. You need to connect 
the unit between your power 
supply and motherboard, as 
well as place a jumper into a 
terminal of one of your expan¬ 
sion slots. Though I consider 
myself hardware-savvy, I had 
a difficult time interpreting 
the wordy installation instruc¬ 
tions. A few well-placed illus¬ 
trations would have made the 
process considerably easier. 

The fit is relatively tight, 
and if you’re using an IBM PC 
AT or compatible, you really 


icing on the cake, it cost only 
$175. Things have changed 
since then: We’ve got the Mac 
Plus, Mac SE, and Mac II 
computers. We also have sev¬ 
eral new software managers, 
color, and MultiFinder. 

Think Technologies (now 
owned by Symantec) has man¬ 
aged to keep pace with these 
new developments by provid¬ 
ing free updates to Lightspeed 


Thinking of a Mac C Environment? 
Think of Think C 


should have a second battery 
($50), which fits piggyback 
on the first. This makes things 
even tighter. 

Once Boomerang is in¬ 
stalled, you’ll have to get used 
to the strange sensation of not 
having your computer turn off 
when you turn off your sys¬ 
tem’s power switch. 

Boomerang is a reasonably 
priced and eminently useful 
add-in to any PC. And if you 
live in an area that has fre¬ 
quent power burps, it can save 
your sanity. 

—Stan Miastkowski 


THE FACTS 


Boomerang 
$299; extra battery 
(for AT or compatible), 
$50 

Requirements: 

IBM PC, XT, AT, or 
compatible, 256K bytes of 
RAM, internal hard disk 
drive, and MS-DOS 2.1 
or higher. 

MicroSync 
15018 ^lay Dr. 

Dallas, TX 75244 
(214)788-5198 

Inquiry 1001. 


C owners via commercial on¬ 
line systems and bulletin 
boards. However, it reached 
the point where a major up¬ 
grade of the compiler was in 
order. The company has re¬ 
sponded to the need for change 
with Lightspeed C 3.0, which 
is now called Think C. 

The new compiler features 
user-selectable 68020 and 
continued 
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SHORT TAKES 


68881 code generation, sup¬ 
ports the latest MultiFinder 
and Color QuickDraw traps, 
and generates debugging in¬ 
formation for MACSbug or 
TMON. When you build an 
application, you can specify 
its MultiFinder attributes 
(i.e., MultiFinder-aware, Can 
background, and Accept sus¬ 
pend/resume events) and its 
memory partition size. 

But ^e biggest news is that 
Think C sports a source code¬ 
level debugger. It lets you sin¬ 
gle-step through your C code 
in a source window while dy¬ 
namically displaying the con¬ 
tents of variables or structures 
you’ve selected in a second 
data window. This feat is ac¬ 
complished by running the de¬ 
bugger application in tightly 
coupled control with your ap¬ 
plication as it runs with Think 
C under MultiFinder. 

Think C operates comfort¬ 
ably in 1 megabyte, but you’ll 
need 2 megabytes of RAM to 
support the MultiFinder/de- 
bugger environment. Perhaps 
the best part is that Think C 
still costs only $175. 

You can point and click on 
source code statements in the 
debugger’s source window to 
set/reset breakpoints or to 
help set conditional break¬ 
points. You can single-step or 
trace into or out of functions 
either by clicking buttons on 
this window or by using a 
menu selection. An arrow in 
the source window points to 
the statement that’s currently 
being executed. 

The debugger’s data win¬ 
dow lets you examine vari¬ 
ables in the format you specify 
(i.e., hexadecimal, decimal 
integer, pointer, floating¬ 
point, address, or char). You 
can even examine the fine de¬ 
tail of structures by entering 
the appropriate C syntax 
statements. 

For example, the statement 
(**the_Palette).pmInfo- 
[count].ciRGB.red lets you 
look at the contents of the red 
component of a particular pal¬ 
ette entry as determined by the 
value in count. For compli¬ 
cated looping functions, you 
use an automatic mode feature 


THE FACTS 


Think C (lightspeed 
C3.0) 

$175 (registered users 
can upgrade for $69) 

Symantec Corp. 
Think Technologies 
Division 
135 South Rd. 
Bedford, MA 01730 
(617) 275-4800 
Inquiry 1000. 


that cycles continuously 
through source code state¬ 
ments and updates the data 
window as the variable con¬ 
tents change. 

I tried the debugger on a 
Mac II with 2 megabytes of 
RAM and two color monitors: 
an AppleColor 13-inch moni¬ 
tor and Mac II video board, 
and a SuperMac 19-inch 
monitor and Spectrum/24 
video board. I also tried it on a 
Mac Plus with 2 megabytes of 
RAM to see how well the de¬ 
bugger fared on a typical low- 
end machine. 

On the large SuperMac 
screen, you get generously 
sized source and data win¬ 
dows. On the Mac Plus, these 
windows are cramped, but you 
can resize them to make it 


S o what if I work for a mag¬ 
azine at the cutting edge 
of personal computing tech¬ 
nology—my old Tandy model 
12(X) HD is just fine by me. 
The 8088 processor is steady 
and reliable, and I’ve heard 
too many horror stories about 
accelerators gunking up peo¬ 
ple’s systems because of some 
indeterminate incompatibil¬ 
ity. After all, this old Tandy 
has never let me down, and 
I’ve been using it day in and 
day out for 3 years. But when 
we received a SOTA 286i uni¬ 
versal accelerator board con¬ 
taining a 12.5-MHz 80286 
and the company promised it 


Requirements: 

Mac Plus, SE, or II 
running System 4.3/ 
Finder 6.0 or higher; 2 
megabytes of RAM and 
MultiFinder required to 
use source code-level 
debugger. 


work. If you have a second 
monitor on your Mac II, you 
can redirect the debugger win¬ 
dows to it so that you can ob¬ 
serve your program’s output 
without the screen becoming 
cluttered with debugging in¬ 
formation. This feature 
worked reliably no matter 
which monitor I used for the 
debugging output. 

The debugger worked ad¬ 
mirably on both machines, 
and it let me find some prob¬ 
lems I’d been having with a 
program within a matter of 
minutes—simply because I 
could see what was happening 
inside it. 

Think C comes with two 
softbound manuals: a user’s 
manual and a libraries refer¬ 
ence. The user’s manual pro- 


would be easy to install and 
sure to work, I decided to give 
it a shot. 

Putting the 286i into the 
Tandy was about as tough as 
changing the oil filter on a car, 
but much cleaner. I slipped off 
the case, removed the 8088 
from the motherboard, stuck it 
into its slot on the 286i, ran a 
supplied ribbon cable from the 
8088’s old socket to a spot on 
the SOTA board, and then put 
the 286i into a slot (it will fit in 
a long or short slot). 

I was able to boot the Tandy 
in 8088 mode and then, by 
throwing a toggle switch that 
sticks out of the back of the 


vides good information on 
how to call Mac Toolbox rou¬ 
tines. Unfortunately, the li¬ 
braries manual provides infor¬ 
mation only on the standard 
Unix-style C library func¬ 
tions. I sorely miss having the 
list of Toolbox calls and their 
Think C calling conventions 
that were available in the ver¬ 
sion 1.0 manual. And I still 
wish the compiler would give 
an assembly language listing, 
for help in those nasty debug¬ 
ging situations where the 
source code won’t do or can’t be 
used (the debugger works only 
on application programs). 

One thing you can’t do is re¬ 
start the debugger once you’ve 
reached the end of an interest- 
ingtrace. You must exit the de¬ 
bugger, which in turn loses all 
your data window tracing in¬ 
formation. Think Technol¬ 
ogies is working on a way to 
save this information so that 
you can reenter the debugger 
without having to reenter the 
data. This is the only glitch I 
found marring the stellar per¬ 
formance of an already excel¬ 
lent development language. If 
you want a powerful C com¬ 
piler with a good debugging 
tool, at a cost that won’t blow 
your budget. Think C is the 
one to buy. 

—Tom Thompson 


machine, boot up in 80286 
mode. But that 80286 mode is 
pretty meaningless without in- 
stalling the accompanying 
software driver. 

When I installed the driver 
program and ran my most 
commonly used software, the 
difference in speed was re¬ 
markable. XyWrite, which 
used to chug into memory, 
now loads visibly quicker, and 
operations like formatting 
files are almost instanta¬ 
neous. Procomm fetches ma¬ 
terial for uploads to BIX fast 
enough to simulate use of a 
2400-bit-per-second modem. 

continued 


SOTA 286i Turns Dinosaur into 
Ripsnorting Demon 
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CrossCodeC 


Microprocessor Fidiojly 


Embedded systems designers have already used CrossCode C in over 291 di_fferem applications. 


CrossCode C comes with four 
powerful tools to help you program your 
68000-based ROMable applications 

From C source to final object, each tool takes you 
one step closer to your finished ROMable design 


C rossCode C is designed specifically 
to help you write ROMable code for 
all members of the Motorola 68(XX) 
family. Four powerful tools take you from 
C source to object code: 

L COMPILER: To get truly ROMable 
code, you have to start with a truly 
ROMable compiler- Here are three 
CrossCode C features that you won't find 
in any ordinary C compiler: 

• Compiler output code is split into five 
independent memory sections that you 
can assign into ROM or RAM as you 
please. 

•You can optimize the code for your 
application because vow control the sizes 
of data types. For example, you can 
optimize for speed by using two byte 
inis, or get maximum versatility by 
using four byte inis. 

• You can easily write assembly language 
routines that call C functions and vice 
versa, because the compiler uses simple, 
well documented parameter passing 
conventions. 

2. ASSEMBLER: CrossCode C 
comes with a Motorola-style assembler 
that has all the features that assembly 
language programmers require. In fact. 


you could write your whole application 
with it: 

•The assembler features an advanced 
macro language, conditional assembly, 
"include'’ files, and an unlimited size 
symbol table. 

• Detailed cross references show you 
where you've defined and referenced 
your symbols. 

* After a link, you can actually convert 
your "relocatable" assembler listings 
into "absolute" listings that contain 
absolute addresses and fully linked 
object code, 

3. LINKER: The CrossCode C linker 
is designed to handle truly huge loads. 
There are no limits on the number of 
symbols in your load or on the size of your 
output file. And you can always count on 
full 32 bit target addressability, because 
the linker operates comfortably in the 
highest ranges of the 68020’s address 
space. 

4. DOWNLOADER: CrossCode C 
comes with a downloader that puts you in 
touch with all EPROM programmers and 
emulators. It can convert your load into 
Motorola S-Records, Intel Hex, Tek Hex, 
Extended Tek Hex, and Data I/O ASCII 


Hex. You can also produce a binary image 
and convert that image into any format 
you might want. In all formats, bytes can 
be split into EPROMs for an 8, 16, or 32 
bit data bus. 

Why Wait 

Once you start using CrossCode C, you 
may just wonder how you ever got the job 
done before! It’s available under 
MS-DOS for just $ 1595, and it runs on all 
IBM PCs and compatibles (640K memory 
and hard disk are required). Also available 
under UNIX & XENIX. 

CALL TODAY for more information: 

1-800-448-7733 

(ask for extension 2002) 

Inside Illinois or outside the United 
States, please dial 

PHONE: 1-312-971-8170 
FAX: 1-312-971-8513 

SOFTWARE DEVELOPMENT SYSTEMS. INC. 

DEPARTMENT 22 
3110 WOODCREEK DRIVE 
DOWNERS GROVE. ILLIN03S 60515 USA 


CrosCodt*'* is ii iradcmark of SOFTWARE DEVELOPMENT 
SYSTEMS. INC. MS-DOS® a of 

Micnown. UNIX® in a rcjiifitcfcdl trarJcmadt ot AT&T. XENIX® 
h -d rcgiNlered Iradcrtiitrk MicniMirE. 
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TM 

^iniegrAtla 


...the first completely integrated Ada Program¬ 
ming Support Environment priced for the individual 
programmer on a PC. Designed for the novice as 
well as the software engineer. 



» Validated Production Compiler 
Use on 8086,80186,80286,60386. 

• Full 640KB .EXE Programs 

• No Extra Memory Required 

• No Math Coprocessor required. 

« On-Line Library Management 

• Math, Text, Console Packages included 

• Multiple File Code Retrieval 

• Full-Color, Full Featured Editing 

• Selectable Function Keys 

• Ada Subprogram and Package Generation 

• Ada Type Generation 

• Ada Sensitive Cursor 

• Interactive Cursor Error Correction 

• Interface to Ada Design Language (AOADL) 

• Ada Standard Pretty Printer 

• OoD 2167 Documentation Features 

• Optional On-Line Ada Training Course 

• No Run-Time Royalties 


Introductory Offer $495.00 


.. the first choice among the half dozen or so 
compilers now on the markef ’.—PCWEEK 


AETECH 380 Stevens Avenue. Suite 314. Solana 
Beach. California 92075 USA 




(619) 755-1277 


nCTECH 


FAX(619) 755-7540 



What's going on here is the 
286i running the programs 
with no wait states on most 
read and write cycles. 

There's also a 16K-byte 
memory cache built into the 
board. SOTA says the cache 
hit rate with its proprietary ap¬ 
proach is 95 percent on the 
average. A driver that comes 
with the board lets you enable 
the cache to work with the hard 
disk and video BIOS, If for 
some reason you want to slow 
it down to approximate 8088 
speed for timing-dependent 
programs, you can do so easily 
from the keyboard (it takes 
only three keys), 

SOTA rightfully warns 
about potential problems with 
caching on video RAM and 
the hard disk BIOS^ but I didn't 
have any trouble with the 
Tandy system. There's also a 
RAM disk driver included in 
the software; the driver sup¬ 
ports conventional and ex¬ 
panded memory. 

Accelerator boards that 
soup up 8088- and 8086-based 
computers are plentiful, but I 
haven’t seen one yet that's eas¬ 
ier to hook up than the 286i, It 
took just a little more than a 
half hour to put the board in 
and install the software. I 
didn't have to mess with any¬ 
thing else, but you might have 
to make a few adjustments, de- 
pending on what brand of 
8088“ or 80S6-based computer 
you have (SOTA notes a few 
minor tunings that have to be 
made with the AT&T 6300 and 


THE FACTS 


SOTA 286i 
$595 for 12.5-MHz 
version; $495 for 
10-MHz version 

Requirements: 

8088- Of 8086-based 
computer with at least 
64K bytes of available 
memory for the 286i, 
an expansion slot, and 
about 5 watts of power. 

SOTA Technology, Inc. 
657 North Pastoria Ave. 
Sunnyvale, CA 94086 
(408) 245-3366 

Inquiry 1002. 


Zenith machines). The 286i 
works with the Lotus/Intel/ 
Microsoft Expanded Memory 
Specification, SOTA says, but 
I didn't test this capability. 
The replacement board also 
has a socket for an 80287 math 
coprocessor. 

The Norton SI program said 
the 286i makej the Tandy 
1200 about 11 times faster 
than it normally is. Numbers 
like that sound almost mean¬ 
ingless until you run some ap¬ 
plications. I prefer a real- 
world test like the Cup of Java 
benchmark: Operations that 
used to take long enough for 
me to go fetch a cup of coffee 
now are finished before I can 
even get out of my chair. 

—D* Barker 
continued 
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GATEvymr 


paipwiyityns. atifll^ible prices, backed with ourTexCi 
^^ted by our customers: 


“We afth/ery hapgy i^at oi^'system is at the 
top of the stack iri both price and performance, 
but it is your courteous service that is uncon¬ 
tested by the competition." 

— - Pierce Haviiand - Kingston, 

r “Overall, I feel that your product is out- 
g standing and your service has been 
eximent.'’ 

pN:"-- - triljltogren - Stonington, CT 


12 Mhz 286 EGA. 

512K SONS Ram 
Expandable to 4 Megs on MB 
1 2 Meg 5’/^-Drive ""s 
Drive 

jl^lpg Hard Drive 
1 t#i rriterleav€|is»ff 
14" EGA Monitor 
EVEREX EGA CARD 
1 Parallel' 2 Serial Psfts 
101 Key Keybiard 
MS DOS w'GW Basic 

$1895.00 


16 Mhz 286 VGA 

1 Meg 70NS Ram 
0 Wait State S.l. 17,3 
1.2 Meg 514" Drive 
1,44 Meg 3.5" Drive 
40 Meg Hard Drive 
1 to 1 Interleave 
EVEREX VGA Board 
Paper White VGA Mon. 

1 Parallel 2 Serial Ports 
101 Key Keyboard 
MS DOS w GW Basic 

$2295.00 


Steve Apiki & Stanford Diehl 
^ Oct. 1988, BVTE 
Review of 20 386 

• "Emerging as truly y ' ' 

^^ithout s^r/7i‘^/ng 

• “The system ran without ' 

• We were truiy surprised, to see a 
system of this caliber setiing for 
less than S3000. " 

• When evaluating the whole package, 
The GATEWAY 386 surpasses all 

the othersl" 


1 Meg 60iNS.«ahri 
1 .2 Meg SV/ Drive 
1.44 , Meg 3,5" Dr^vf 
80 Meg Hard Drive 
1 to 1 Interleave 
EVEREX VGA Board 
14" Multisynch Monitor 
800 X 600 Resolution 
1 Parallel / 2 Serial Ports 
101 Key Keyboard 
MS DOS w'GW Basic 
80287 and 80387 Spckpts 
Tower Case ‘ s 

$3795.00 

Call for 25 Mhz option 


Same 386 as shown 
but mono desktop. 

$2995.00 . 


GnrinrTiriri 


Gateway 2000 ,• P.O. Box 2000 • Sgt. Bluff, lA. 51054 

800 - 233 - 8472 / 712 - 943-2000 

Ail systems have a 30 day Money Back Guarantee and 1 Year Warranty. 

Due to (he Volatility in the DRAM Market alt pripes subject to pha^ge, 

■ - . ^ . '■'c . ■ 
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Encad’s SP2800 CAD-compatible plotter 
delivers clean, whisper-quiet, 8-pen 
drawings on film, paper, or vellum media 
from A to E size. Like our A to D size 
SP1800, it's the ideal plotter for architec¬ 
tural, engineering and scientific drawings. 

The sp 28 (X)$5,795. HPCL Compatible, these plotters work with 
The spiHO() $4,695. AutoCAD, VersaCAD and all 
other CAD software packages. And. both 
feature our 2-Year/1000 Hour Warranty. 

To find out more and locate the dealer We’ve drawn 
nearest you, call: 1-800-356-2808. the line on noise. 



Custom Keys and Snap-On IBM KeyCaps: Available in a wide variety 
of colors and imprinted in your choice of colors and fonts. Keytop and 
Keyfront Labels: Supporting emulation, word processing or custom made 
to your specs. Won’t wear out or come off keys until intentionally removed. 
FlexShield Keyboard Protectors: Extend keyboard life. Protect from din, 
liquid and damaging environments without restricting keyboard operation. 
Call for your FREE CATALOG of Custom Keyboard Enhancements. 
CATALOG HOTLINE: 800 628-2828, Ext. 650 


■ Pof* orders or custom info, call; 

IJOOIGOn 602 634-7515 

■ I CORPORATION FAX; 602 634^620 

P.o. Box 201, Dept. BYTE, Cornville, AZ 86325 
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Flatbed 24-pin Printer Handles 
Paper Better Than Print 


T he ALPS Allegro 24 is a 
$499 24-pin dot-matrix 
printer that goes head-to-head 
with other low-cost 24-pin 
printers, like the Epson LQ- 
500 and the NEC P2200 (see 
the April BYTE for a review of 
24-pin printers). The ALPS 
unit, though, takes a different 
approach to paper handling 
and to printing; as a result, it 
exceeds at one and falls short 
at the other. 

The Allegro 24 comes with 
four resident fonts, which can 
be selected from the front 
panel, and a 7K-byte RAM 
buffer (expandable to 32K 
bytes). An optional cartridge 
provides three additional 
fonts. Character pitch and pro¬ 
portional spacing are also se¬ 
lected from the front panel. 
The Allegro 24 uses its mem¬ 
ory rather than DIP switches 
for storing default settings. 
These can be easily modified 
in the printer’s memory mode, 
which lets you change settings 
by pressing selection buttons 
on the front panel. The Al¬ 
legro 24 emulates Epson LQ- 
500 commands and control 
codes. 

The Allegro 24 performs 
comparably to other low-cost 
24-pin printers. In draft 
mode, using the same test as in 
the April article, the Allegro 
printed about 85 characters 
per second (substantially 
lower than the 180 cps that 
ALPS claims). The Epson 
LQ-500 printed 100 cps using 
the same file. In letter-quality 
mode, the Allegro printed 39 
cps versus 44 cps for the LQ- 
500. The NEC P2200 printed 


THE FACTS 


ALPS Allegro 24 
$499 

ALPS America 
3553 North First St. 
San Jose, CA 95134 
(408) 432-6000 
Inquiry 1004. 


at almost the exact same speed 
as the Allegro 24 in both draft 
and letter-quality modes. 

The print quality of the Al¬ 
legro 24 leaves something to 
be desired. In draft mode, the 
quality is inferior to that of my 
9-pin IBM Proprinter. In let¬ 
ter-quality mode, the print is 
comparable to that of a good 
electric typewriter, but the 
density is not uniform. I would 
say that the suspended head 
does not print as consistently 
as the more standard platen- 
based design. Also, the some¬ 
what precarious ribbon prob¬ 
ably contributed to the unsat¬ 
isfactory print quality. 

What differentiates the Al¬ 
legro 24 from its competition 
is its flatbed paper guide. In¬ 
stead of traveling around a 
platen, the paper in this unit 
travels straight across the bot¬ 
tom of the printer, with the 
print head suspended above 
the paper. ALPS claims that 
this design virtually elimi¬ 
nates paper jams and lets you 
use a greater variety of paper 
thicknesses. The paper loads 
easily in the front of the 
printer. The Allegro has fold- 
up legs that raise the printer 
enough to store about 2 inches 
of pin-feed paper beneath it. 

The Allegro 24 has some 
good paper-handling fea¬ 
tures, like forms parking and 
automatic tear-off position¬ 
ing. The forms-parking fea¬ 
ture lets you “park” pin-feed 
paper while you’re printing 
single sheets or envelopes. But 
I hit my first snag with the Al¬ 
legro 24 using this feature. 
While the flatbed design may 
be good for paper handling, 
the suspended print head is 
very sensitive to paper thick¬ 
ness. I found that switching 
from standard pin-feed paper 
to a standard envelope re¬ 
quired an adjustment of the 
paper-thickness lever. Other¬ 
wise, the envelope would push 
the ribbon out of its guide next 
to the print head. In fact, it was 
continued 
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A hard disk crash can 
happen at any time. What 
might have been an 
inconvenience any other 
night is a disaster tonight. 


At Everex, we know 
that lost data can mean 

more than 
just time 
and money. 
Which is 
why we 
make a 
complete line of reliable 
tape backup systems. We 
don’t compromise on the 
details, because there’s too 
much to lose. 


Everex tape backups. 
Because you can’t always 
save the day just by 
working into the night. 
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GET SUPERSOFTs 

Service Diagnostics 


All the software, alignment diskettes, parallel/serial wrap-around 
plugs, ROM POSTs and extensive, professional documentation to 
provide the most comprehensive testing available for IBM PCs, 
XTs.ATs and all compatibles under DOS or Stand Alone. No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level. 

NEW; SuperSoft’s ROM POST performs the most advanced 
Power-on-Self-Test available for system boards that are compatible 
with the IBM ROM BIOS. It works even In circumstances when the 
Service Diagnostics diskette cannot be loaded. 

NEW: 386 diagnostics for hybrids and PS/2s! 

For over nine years, major manufacturers have been relying on 
SuperSoft’s diagnostics software to help them and their customers 
repair microcomputers. End users have been relying on SuperSoft’s 
Diagnostics 11 for the most thorough hardware error isolation 
available. Now versions of Service Diagnostics are available to save 
everyone (Including every serious repair technician) time, money, 
and headaches in fixing their computers, even non-IBM equipment. 

All CPUs & Numeric Co-processors All Color Graphics & Monochrome 

System Expansion & Extended Memory Monitors 
Floppy. Rxed & Non-standard Disk Drives Parallel & Serial Ports 
Standard & Non-standard Printers Mono, CGA, Hercules & EGA 

System Board: DMA. Timers, Interrupt. Adapters 
Real-time Clock & CMOS config. RAM All Keyboards & the 8042 Controller 


Join the ranks of XEROX. NCR. CDC, SONY. PRIME,... who have 
bundled SuperSoft’s diagnostics with their microcomputers at no risk 
because of our 30 day money back guarantee. 


Sen/ice Diagnostics for PC, PC/XT. and compatibles only . $169 

Alignment Diskette for PC, PC/XT and compatibles (48 tpl drives).$ 50 

Wrap-around Plug for PC, PC/XT and compatibles (parallel and seriaO $ 30 

Service Diagnostics for AT and compatibles only. $169 

Alignment Diskette for AT and compatibles (96 tpi drives).$ 50 

Wrap-around Plug for AT (serial).$15 

ROM POST for PC, PC/XT and compatibles only. $245 

ROM POST for AT and compatibles only.$245 

Service Diagnostics: Tbs KIT (Includes all of the above—save $502).$495 
Service Diagnostics for 386 or V2. V30. or Harris, etc. (please specify). $195 

Diagnostics II is the solution to the service problems of users of all 

CP/M-8a CP/M-86 and MS-DOS computers.$125 

ROM POST for PS/2 and compatibles only.$245 

/Mignment Diskette for PS/2 and compatibles (35 inch).$ 50 


To order, call 800-678-3600 or 408-745-0234 
FAX 408-745-0231, or write SuperSoft. 








SupeiS^ 

FIRST IN SOFJymRE WCHNOLOGf RQ Box 611328, San Jose, CA 95161-1328 (406) 74&0234 'Mm. 270366 


SUPERSOFT is a registered trademark of SuperSoft. Inc.; CDC of Control Data Corp . IBM PC. AT & XT of 
International Business Machines Corp-: MS-DOS of Microsoft Corp.; NEC of NEC Information Systems. Inc.. 
PRIME of PRIME INC.. Sony of Sony Corp 

104 BYTE- DECEMBER 1988 Circle 272 on Reader Service Card 


difficult to install the ribbon 
in the print-head guide, and it 
tended to slip out. 

The printer’s noise level, 
tested with a Radio Shack 33- 
2050 sound meter, is about 72 
decibels, which is about the 
same as that of the LQ-500 and 


theNECP2200. 

The real strong point of the 
ALPS Allegro 24 is its paper¬ 
handling features. However, 
oversensitivity to paper thick¬ 
ness and the inadequate print 
quality are major drawbacks. 

^NickBaran 


An Expert System for Family 
Health Care 


A s a new parent and an arti¬ 
ficial-intelligence enthu¬ 
siast, I was particularly inter¬ 
ested in FamilyCare Soft¬ 
ware; it’s advertised as an 
expert system that you can use 
to help diagnose children’s 
medical problems. You use 
menus to select one of four 
areas (accidents, general, skin 
problems, and newborns) and 
a topic within that area (e.g., 
head injuries, fever, or cry¬ 
ing) . Then you engage in a dia¬ 
logue with the program; it so¬ 
licits the information it needs 
from you, in a question-and- 
answer format, and then dis¬ 
penses some advice. 

Since I’ve got a 3-month-old 
child, I picked the category 
newborns/crying. The pro¬ 
gram asked: “Does crying 
worsen when you pick up the 
baby and rock him/her?’’ I 
said no. (But if you answer 
yes, the program responds: 
“URGENT! Get medical help 


THE FACTS 


FamilyCare Software 
$99 

Requirements: 

IBM PC or compatible 
with 256K bytes 
of RAM and DOS 2.0, 
or Macintosh with 512K 
bytes of RAM. 

Lundin Laboratories, 
Inc. 

29451 Greenfield Rd. 
Suite 216 

Southfield, MI 48076 
(313) 559-4560 

Inquiry 1003. 


now. Your child should see a 
physician within 60 min¬ 
utes.’’) Then the program 
asked: “Does your baby seem 
to be in severe pain, or pain 
that lasts for more than 2 
hours?’’ Again I said no. (But 
again, if you answer yes, the 
program shouts the same stri¬ 
dent warning.) 

Finally, the program 
asked: “Are you afraid that the 
crying might make you lose 
your temper?’’ Well, yes, 
aren’t we all? Again the pro¬ 
gram shrieked “URGENT!’’; 
to its standard admonition, it 
appended the ominous words, 
“Avoid a tragedy, seek help.’’ 
That’s a far cry from the calm 
and reasonable advice in Dr. 
Spock *s Baby and Child Care. 

Other areas of the program 
exhibit the same behavior. 
You don’t need artificial intel¬ 
ligence to tell you to get help if 
a child is unconscious or not 
breathing; you just need a 
smidgen of common sense. 

What knowledge the Fami¬ 
lyCare database does possess 
is hidden behind the question- 
and-answer interface; there’s 
no provision for browsing, so 
you can’t thumb through the 
information on the disk the 
way you can page through a 
book. To get at the program’s 
expertise and data, you must 
engage in a question-and-ans- 
wer/symptoms-and-advice 
session. 

For the $99 price of this 
package, with its half-mega¬ 
byte nonindexed database, 
you could buy Dr. Spock’s 
well-indexed classic and a 
dozen other pediatric medical 
reference books. 

-Jon UdeU ■ 






















PC EXPERTS AGREE: 


Proteus* offers the &stest for the 
least, and supports them the most. 


Proteus* sells the fastest personal computers 
you’ll find. But as experts from BYTE, InfoWorld, 
Personal Computing, and others have discovered, 
our computers are more than just fast. 

They’re also an excellent value. You can’t find 
better performing computers at lower prices. 

And Proteus allows you to custom configure a 
system to your exact specifications. 

Finally, Proteus provides you with 15 months of 
Free on-site service and support. And if you’re not 

“The Proteus 
is one of 
the fastest 
desktop 
computer 
systems we 
tested, a 
zero- 

wait-state 
hotrod.” 

InfoWorld Magazine 

PROTEUS 386/16 

lO MHz opt.20MHz 
ZERO WATT STATE 

• Intel 80386 CPU at 16 MHz 

• Optional 803g6-20MHz 

• IMB RAM-Expandable to 16MB, 

• Disk cadie 

• 8 expansion slots 

• 2 aerial & 1 parallel port 

• 1.2MB floppy drive 

• Dual HD & floppy controller 

• 200W power supply, 110/22QV 

• 101 key tactile keyboard 

• 15-month free omaite service 

• Made in U.S.A. 

Compiete Systems 
with Hard Disk and Monitor: 

• 40MB 28mfl mono $2,899 

• 40MB 28ms VGA color $3,299 

• 40MB 2Sms VGA plus $3,699 
for 80MB add 
$185 

for 100MB add 
$614 

for 150MB add 
$1,420 

for 340MB add 
$2,675 


“This IBM- 
compatible 
is so fast 
I have had 
trouble 
measuring 

its speed.” 

Biiainesa Computer Digest 


PROTEUS-286GTX 

12ME1Z, ZERO WATT STATE 

• Intel 80286-12 CPU 

• 640K RAM expandable to 16MB 

• 32KB cache memory 

• 8 expansion slots 

• 2 serial & 1 parallel port 
■ 1,2MB floppy drive or 3,5" 

microfloppy 

• Dual HD & floppy controller 

• 200W power supply, 110/220V 

• 101 key tactile keyboard 

• 15-month free on-sIte service 

• Made inU.S.A. 

Complete Systems 

with Hard Disk and Monitor: 

• 20MB mono $1,995 

• 20MB VGA color $2,395 
■20MB VGA plus $2,780 

for 40MB add 
$142 

for 80MB add 
$445 



H 


...the favorite 
system of our 
technicians 
because of 
its speed.” 

Info World Magarine 



satisfied with Ptoteus equipment within 30 days, 
you can return it for a full refund. 

These are the reasons why the experts are so 
impressed with Proteus. And they’re not alone, 
NASA, Xerox, GE, RCA, Dupont, GM, Revlon, 
General Dynamics, the U.S. Government, the U.N., 
MIT, Harvard, and Cornell have all become big 
Proteus users. 

For the fastest, most economical, best supported 
computers available, follow the experts to iVoteus. 

“Proteus is 
markedly faster 
than any other 
personal 
computer we’ve 
worked with, 
including 
Deskpro 
386/20.” 

Personal Computing Magazine 

PROTEUS 386/25 

25MHz, ZERO WATT STATE 

• Intel 80386 CPU at 25MHz 

• IMB RAM expandable to 32MB 

■ 8 expansion slots 

• 387 coprocessor support 

• Cache memory 

• 2 serial & 1 parallel port 

• Dual HD & floppy controller 

■ 200W power supply, 110/220V 

• 1.2MB floppy drive 

• lOl key tactile keyboard 

■ 15-month free on-site service 

• Made in U.S.A, 

Complete Systema 
with Hard Dkk and Monitor: 

• 40MB 28ms mono $5,395 

• 40MB 2Sms VGA color $6,814 

■ 40MB 28nis VGA plus $6,195 
for 80MB add 
$186 

for 90MB add 
$1,129 

for 150MB add 
$1,645 

for 340MB add 
$2,675 


PROTEUS POWER 

EXTRA PROTEUS POWER 
WITH CUSTOMIZATION 

■ 1:1 interleave controller 

■ ESDI HD Up to 700MB 

• microfloppy drives 

• tape streamers, 40MB to 225MB 

• coproceascirs 

• brand name monitors and cards 

• tower configuration on all models 

• custom configuration on all models 



? i 





To order, call us direct. 1-800-782-8387 

For 24 hr catalog, call 1-201-288^77 using your modem set at 1200B/N/8/L | ^hE INTELLIGENT CONCLUSION 

Tbchnical Support Hotline: 1-800-541-8933 Reseller/VAR programs available. 377 Route 17S, Airport 17 Center 

All trademarks recognized, ® Proteus is a registered trademark of Proteus Tfechnology Corp. All prices, terms, specs subject to change. Kasbrouck Heights, NJ 07664 
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Advantages are 
enhanced by Tatung 

VGA provides 
significantly higher 
resofution, in fact, 
image clarity is 37% 
higher than EGA. And 
while EGA gives you 
16 on-screen colors, 
VGA puts 256 colors 
(from a palette of 
262,144 colors) on 
a monitor's screer> 
at a time. Distortion, 
ghosting, and even 
eye fatigue is sharply 
reduced. In text 
modes, characters 
(even those with 
descenders like y, p 
and g) are more clearly 
defined thanks to a 
9 X 16 dot matrix. But, 
while the monitor is a 
vital part of a VGA 
system, we think the 
real key is the VGA 
card that goes with It. 


The Tatung VGA card 
is all performance 

Ours is a 16-bit 
graphics array board 
with a single high 
speed, register corrr- 
patible, VGA chip...a 
graphics controller 
that's mcredibiy fast 
(it has a bandwidth 
more than 7 times that 
of other VGA boards)? 
You can access this 
speed through the 
16-bit data path to 
display memory, BIOS 
ROM, and I/O. Our 
exclusive SwiftWrite 
makes the wait state 
virtually non-exrstant. 
More? With 16 colors, 
resolution increases to 
800 X 600. On-board is 
a 256K DRAM; and the 
card is backward com* 
patible with EGA, CGA, 
MDA and Hercules 
graphics standards. 


Tatung Monitors 
deliver the new standard 
We offer the broadest 
line of VGA monitors 
available; 5 newly styled 
and engineered 
monitors. Each model 
provides 640 x 480, 

640 X 350 lines of 
graphics resolution; 

720 X 400 lines for 
text, Tatung's new 
VGA monitors offer a 
broad range of 
features that con¬ 
tribute to their 
superior value: dark, 
non-glare CRT's, auto¬ 
matic verticai sizing 
encoding, multi-color 
text or reverse video 
switch, 110/220V swit- 
chable power supply, 
removable titt/swivel 
bases...all supported 
by Tatung's full year 
warranty. 


Tatung bundles 
provide superior value 
By bundling VGA 
monitors and cards, 
Tatung puts VGA 
within the reach of 
everyone. In most 
cases, the Tatung VGA 
bundle will cost no 
more than EGA 
packages! That's why 
we believe that feature 
for feature, dollar for 
dollar, the Tatung VGA 
bundle represents in¬ 
comparable value. The 
kind of value only the 
largest manufacturer 
of monitors in the 
world can deliver. 


Tatung offers 
guaranteed compatibility 
Whenever a new stan¬ 
dard IS introduced, 
system users have a 
justifiable concern 
about software com¬ 
patibility. That's why 
Tatung offers a unique 
guarantee*: if you 
note any software in¬ 
compatibilities within 
the 1 year warranty 
period, Tatung will 
correct them free of 
charge within 30 days, 
otherwise the full 
value of the Tatung 
VGA card will be 
refunded. 


In addition, Tatung 
offers users a huge 
advantage: a Tatung 
VGA bundle Is 100% 
IBM™ VGA compati- 
ble and more.,.your 
investment in software 
is fully protected. 


a 


That's the Tatung 
VGA stofy. It's a story 
worth seeing. For 
complete Information, 
specifications, and the/ 
name of the Tatung 
dealer near you, and 
to arrange for a 
demonstration, 
call us today. 


After all, seeing 
is believing. 
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FIRST IMPRESSIONS ■ Frank Hayes 


At Long Last, 
Laptop 


Compaq’s 286 SLT laptop 
finally arrives, 
featuring a high-iesolution 
display, battery-boosting 
technology, and a 
silver-plated price tag 

I t’s been a long time comings but 
Compaq—the company that made 
its name with IBM-compatible por- 
table computers—has finally pro¬ 
duced a computer for your lap. The Com¬ 
paq 286 SLT is a real laptop that actually 
pushes the state of the art forward— 
though not necessarily in the ways you 
might expect. With a high-resolution 
display and an innovative approach to 
conserving power * Compaq’s new laptop 


is designed to harness all the power of a 
desktop rc in a computer that’s genuine¬ 
ly portable. 

What You Get 

The Compaq 286 SLT is a battery- 
powered laptop that looks at first glance 
like a miniature version of Compaq’s 
AC-powered portables; when it’s paclo^ 
for traveling it resembles a tool chest 
more than a briefcase. As you'd expect 
from its name, the processor is a CMOS 
version of the 80286, running at either 8 
or 12 MHz, The standard complement of 
RAM is 640K bytes, expandable to 3,6 
megabytes. There’s a single 3V4-mch 
floppy disk drive built in, along with a 
hard disk drive—20 megabytes on the 
Model 20, 40 megabytes on the Model 
40, The price of the system starts at about 
$5400 for the 20-megabyte system. 

The first thing you notice when you 
turn on the Compaq laptop is that Com¬ 
paq has decided not to compete head-to- 
head with Zenith with its display. The 


"paper-white” LCD screen on the 
Zenith TurbosPort 386 makes it the envy 
of the industry; it would be hard to match 
the quality of that display. Compaq has 
taken a more standard approach, using a 
10-inch LCD display with ordinary 
backlighting. 

But while Zenith’s paper-white 
display is a beautifully clear, ea^-to- 
read CGA screen, the Compaq screen is a 
640- by 480-pixel VGA display with 
eight levels of gray. It displays anything 
in VGA, EGA, or CGA mode (with 16 
levels of gray in CGA), I had no diffi¬ 
culty using the Compaq’s display; it has 
good contrast, and is easily readable 
from a wide range of viewing angles. 

The detachable keyboard matches 
Compaq’s standard layout, Compaq 
boasts that the keys are full-size with 
standard spacing; they were certainly 
easy enough to use, and felt normal for 
typing. There are LED indicators for 
Caps Lock, Num Lock, and Scroll Lock, 
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and separate cursor-control keys. As on 
many laptops, therealso an en[ibedded 
keypad: instead of a separate keypad, 
part of the regular keyboard doubles as 
the numeric pad. It didn’t bother me, 
since I rarely use a numeric keypad, but 
it’s an inconvenience at best for those 
who do. Fortunately, however, Compaq 
will be offering an external numeric key¬ 
pad ($129) that can be easily plugged 
into the system. 

The good news about the keyboard is 
that while you can use it attached to the 
main unit, it also easily detaches. In fact, 
the SLT is one of the few laptops to have 
this feature. When it is attached, it sits on 
a shelf above the floppy disk drive and in 
front of the LCD screen. When de¬ 
tached, the keyboard is linked to the 
main unit with a coiled cable. The de¬ 
tachable keyboard makes this laptop very 
comfortable to use at a desk. For actual 
use in your lap, it balances better with 
the keyboard nested in its niche beneath 
the screen. Even at 14 pounds, this com¬ 
puter still sits comfortably on your lap. 

Just below the keyboard in its niche is 
the rechargeable battery pack—it’s 
spring-loaded, and easily pops in and 
out. The nickel-cadmium battery is spe- 
daily manufactured for Compaq to 
stretch the time between charges. Com¬ 
paq says the battery lasts about 3 hours 
between charges, assuming fairly heavy 
use of the hard disk. (One Compaq engi¬ 
neer told me that when he ran non-disk- 
intensive programs the system had lasted 
more than 5 hours.) The batteries charge 
automatically whenever the machine is 


plugged in, and there’s a fast-charge 
mode when the computer’s not in use— 
diey'll fully charge in 1 to 3 hours. 

Across the back of the machine runs 
the usual collection of connectors-par- 
allel printer port, serial port, external 
monitor port, and external disk drive 
connector. The external 5 H-inch floppy 
disk drive ($275) works, but the version I 
tested was big and noisy. It also didn’t 
seem to be well integrated with the lap¬ 
top-sitting next to the laptop on a desk, 
the external drive looked and felt like a 
gaigantuan kludge. While 1 had no diffi¬ 
culty reading, writing, and formatting 
disks once it was properly installed, it 
took a while to get it working in conjunc¬ 
tion with the internal floppy disk drive. 
Until I reran the configuration program, 
the computer would recognize either the 
internal or external floppy disk drive— 
but not both. Compaq offers a 40-mega- 
byte tape backup unit ($799) as well; it 
plugs into the external disk drive port. 

There’s also a connector for an exter¬ 
nal keyboard. It’s possible to leave the 
Compaq laptop folded for traveling, at¬ 
tach an external keyboard and VGA 
monitor, turn it on, and use the computer 
without even opening it up. I tried vari¬ 
ous combinations of connecting an exter¬ 
nal monitor and keyboard, and they all 
worked as expected. 

Finally, there’s a connector for what 
Q>mpaq calls a Desktop Expansion 
Base. The idea behind the expansion 
base is to make it easier for those who 
want to use their laptop as a desktop ma¬ 
chine. Instead of constantly disconnect¬ 


ing and reconnecting cables to the com¬ 
puter itself, the cables can be connected 
once to the expansion base; the computer 
slides into the base, and all the connec¬ 
tions are made automatically. The ex¬ 
pansion unit can also take up to two AT- 
compatible expansion cards, solving 
another common laptop problem. (The 
price of the Desktop Expansion Base will 
be $999. How well all this will work is 
speculation; Compaq didn’t even have a 
working prototype available when I saw 
the laptop.) 

Expansion options inside the laptop’s 
case are more limited but relatively pain¬ 
less: Remove six screws from the back 
and an internal chassis slides part way 
out, giving you easy access to most of the 
installable options. There are Compaq- 
standard memory-expansion slots for up 
to 3 megabytes of additional RAM 
(which is compatible with the Lotus/- 
Intel/Microsoft Expanded Memory 
Specification 3.2). There’s also a 
modem slot, designed for either an inter¬ 
nal 2400-bps modem or an additional 
serial-port board. The one internal ex¬ 
pansion option that’s not easily accessi¬ 
ble is the socket for an 8-MHz 80287 
floating point coprocessor-^it’s well to 
the front of the machine, and requires 
more work to get at. 

Power Trip 

What makes the Compaq laptop unique 
is its approach to extending battery life, 
like most laptops, the Compaq shuts 
down the display backlight when typing 
stops for a sufficient period of time, 
which saves a substantial amount of bat¬ 
tery power. 

But Compaq has taken that idea to new 
levels with this machine. Many parts of 
the system are powered down during pe¬ 
riods of inactivity (you can even modify 
the power-monitoring system defaults). 
The hard disk, for example, which nor¬ 
mally chews up lots of power, is powered 
down in a two-step process. Powering 
down the read circuitry adds an almost 
imperceptible delay in hard disk reads; 
powering down the motor adds a substan¬ 
tial delay when it’s time for a hard disk 
access, but saves much more power. You 
can power-down parts of the modem if 
they’re not being used. Only one bank of 
memory is at full power at dl times. You 
can put the 12-MHz 80286 into standby 
mode, or run it at a slower speed (8 
MHz), or bring it to a halt—all of which 
save power. 

Once power really does run low, this 
laptop goes to extremes to protect you 
from losing your data. At about 10 per- 

continued 



Photo 1: At the cfficet the Compaq 286 SLT can be placed in its optional Desktop 
Expansion Base, which contains two standard expansion slots. At the left is another 
option, a 5 H-inch external floppy diskdrive. 
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The New CalComp Artisan™ Pfen Plotter 
Model 1023. Typical CalComp Quality And 
Performance At An UnusuaJlvLow Price. 

Artisan is an easy-to-use, full-featured, 
high performance pen plotter that draws 
a full range of plots from A to D size on cut- 
sheet paper and film. All with the speed, 
accuracy, reliability and quality output 
you would expect from plotters costing 
twice as much. 


An memory 

expansum cartridge 
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greater prodyctivity 
atid convmience. 


But with none of the trade-offs you'll 
find in many other low-cost pen plotters. 

Artisan’s high performance meets the 
new sophistication and power of today’s 
microcomputers, workstations and CADD 
software, It turns your ideas and designs 
into plots at speeds up to 30 inches-per- 
second, with resolution of .0005 inch, 
acceleration at 2g, and capability for eight 
pens in any combination of ink color and 
pen type. 

AU for less than $4900. 

The new CalComp Artisan. If you’ve got 
a mind for performance, quality and value, 
it’s exactly what you’ve been looking for. 

Call us at 1-800-CALCOME Or write 
CalComp, EO, Box 3250, Anaheim, CA 
92803. In Canada, call (416) 635-9010. 


Wfedrawai 
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^^CalComp 

A Lockheed Company 


I&1988 CalComp Inc. We draw on your imagination and Artisan are trademarks of CalComp. 
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cent power—roughly 20 minutes before 
the batteries run dry—the machine 
beeps, and begins blinking a low-battery 
light. When the system runs critically 
low on power, it beeps twice, then begins 
to put the system into standby mode. The 
standby mode simply shuts down the sys¬ 
tem as much as possible without losing 
what’s in memory: It turns off the 
display backlight and clears the display, 
halts the CPU, powers down the hard 
disk and modem, and stops all memory 


access except refreshes. Once you’ve re¬ 
connected external power, you can re¬ 
turn from standby mode—and you’re 
right where you left off, with your data 
intact and your program still running. 
Compaq claims that, in standby mode, a 
few minutes worth of battery power can 
be stretched to hours. 

You can also manually put the ma¬ 
chine into standby mode with a button on 
the front of the computer. This is a con¬ 
venient way to suspend work without 


actually turning the computer off—one 
of the nicest features of early laptops 
such as the Radio Shack Model 100. I 
tested the standby mode with several dif¬ 
ferent programs, and it suspended and 
resumed each of them perfectly. 

How It Performed 

In tests with a number of BYTE Lab 
benchmarks, the Compaq performed ad¬ 
mirably, if not spectacularly. In its fast 
mode, the system ran the CPU tests on 
par with some of the better 12-MHz AT 
clones—about 50 percent faster than an 
8-MHz AT. (For comparison, see “Out¬ 
classing the AT,’’ July BYTE; the Com¬ 
paq laptop was just slightly slower than 
the Arche Rival 286 in the CPU bench¬ 
marks, and in line with systems from 
Amdeic, Dell, and Epson for hard disk 
tests.) 

Pricey, But Worth Carrying Around 
Compaq has plenty of experience build¬ 
ing computers that can be carried 
around, but this new laptop is clearly de¬ 
signed to be more than portable—it’s 
made to be used in places where power is 
not available. It has much better battery 
life than other hard disk-equipped AT 
laptops, and far more power than ma¬ 
chines with a similar battery life, such as 
the Zenith Z-181. It’s light enough (at 14 
pounds) to be carried easily, and power¬ 
ful enough that it’s worth carrying 
around. 

The Compaq laptop also offers things 
you won’t find in most laptops—like 
VGA graphics and a button that lets you 
suspend and resume your work. 

At $5399 for the 2()-megabyte model 
($5999 for the 40-megabyte model), this 
laptop is certainly pricey. And it will 
compete head to head with a number of 
lower-priced machines that are already 
firmly entrenched in the laptop market. 
These include Zenith, with its Super- 
sPort 286, and Toshiba and NEC, which 
have both recently introduced similar 
80286-based systems. But it’s the first 
laptop to carry the Compaq label, which 
has almost become synonymous with 
quality. 

We had expected that when Compaq 
finally introduced its laptop, it would be 
a significant machine, a system offering 
convenience approaching that of a Model 
100 combined with the power and display 
capabilities of a desktop system. On the 
whole, Compaq has proved us right. ■ 


Frank Hayes is a BYTE associate news 
editor at the magazine *s San Francisco 
office. He can be reached on BIX as 
*frankhayes. ” 
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Hardware/Software Products. I 

See VNS America Corp. advertisements** 
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The Only Character 
Recognition System That 
Outperforms Ours. 

Consider the facts: 


Nature's character recognition system can 
be trained to read all characters and languages 
it sees. SPOT (Flagstaff Engineering's Optical 
Character Recognition program) is trainable too. 
It reads most printed documents in English and 
more than 130 other languages. 

Like nature's original, SPOT is very discerning. 
It can glance over an entire page or zoom in on 
a few lines of text. SPOT can read newspapers, 
magazines, books, manuals, invoices, contracts, 
government documents and much, much more. 

Your eyes are teamed up with that marvelous 
computer, the brain. SPOT uses the latest man¬ 
made personal computers in conjunction with the 
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most popular low-cost scanners, and requires 
no additional hardware. 

SPOT's advanced logic closely approximates 
what the human eyes and brain do. That's why 
SPOT will continue to be the leader in OCR ... 
with an intuition inspired by the original. 

Seeing is believing. Since 1982, Flagstaff 
Engineering has helped thousands of international 
customers read information from various com¬ 
puter and printed media. Demonstration pro¬ 
grams are available. Call today. 


FLAGSTAFF 

ENGINEERING 
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EXPERT ADVICE 
COMPUTING AT CHAOS MANOR 


Jerry Poumelle 


Sehng Red 


Jerry deals with a 
temperamental VGA 
board and has 
an Amiga transplant 

think these machines are trying to 
drive me crazy. They're all in it to¬ 
gether, you know. 

It all started when we got back 
from 2 weeks in San Antonio (mostly for 
work) and New Orleans (for the World 
Science Fiction Convention). The trip 
was great. The problem was that when I 
got back, I was confronted with about 21 
cubic feet of packages—software, hard¬ 
ware, and letters—all of it unopened, and 
1 had to deal with the stuff. 

Near the top was the latest version of 
Fractal Magic, Tve mentioned the pro¬ 
gram before; it's a reasonable one for ex¬ 
amining fractal images. Fd hoped Sintar 
Software would improve the documenta¬ 
tion and user interface, but they haven’t 
done much. (For example, you have to 
use the mouse to tell the program you 
want it to plot something; but then to get 
the menu of files it can plot, you must let 
go of the mouse and hit Return; after 
which, you must use the mouse again to 
choose one of the programs thereby dis¬ 
played. Why they couldn’t have let the 
mouse handle it all is beyond me. Oh, 
well,) 

Anyway, it's a relatively painless way 
to look at recursive plots, things like the 
Mandelbrot set and the Ikenada equa¬ 
tions (which have some similarities to the 
Mandelbrot set). This was a new version 
that could make use of VGA resolution 
(as well as CGA and EGA), Now all I had 
to do was put in a VGA board, 

I also had the new VGA Paint program 
from RIX SoftWorks, which is said to be 
a doozy. Certainly, their EGA Paint is 
excellent. Before I left for New Orleans, 
RIX’s Doc Livingston said he’d arrange 


for a major outfit to send me a VGA 
board that showed up VGA Paint very 
well. When I looked in the huge stack of 
stuff, there it was. This, I thought, is go¬ 
ing to be easy, ITl put in the new board 
and test a whole slew of VGA programs. I 
got out the automatic screwdriver—I’m 
getting very fond of those things—and 
opened up the Zenith Z-386. 

Then I opened up the VGA board. It 
came with an invoice that said it was be¬ 
ing lent to me for 30 days (which had 
started 2 weeks ago), after which I’d be 
billed for it; and if I sent the board back 
without calling them first to get a return 
authorization number, they wouldn't ac¬ 
cept it. It also said that opening the pack¬ 
age constituted acceptance of those 
terms. Of course, I couldn't read the 
terms before opening the package. 

I can’t possibly accept anything on a 
short-term loan like that, so the hoard 
went into the out stack, I don't have time 
to telephone them about it. If they really 
do refuse its return, I’m sure Notre 
Dame can use a VGA board. 

Then I noticed that there already was a 
VGA board in the Z-386, It turns out that 
when we were experimenting with Unix, 
we discovered tl^t SCO Unix with the 
Locus DOS-under-Unix package won’t 
work with the Zenith Z-448 EGA video 
board, so Alex had installed our Video 
Seven Vega VGA board. That had 
worked just fine to drive the Zenith Flat 
Technology Monitor for Unix. (See last 
month’s column. Incidentally, Zenith 
says they’ll have new video boards 
worthy of their wonderful FTM Real 
Soon Now.) 

I figured the Vega board was just what 
I needed. It’s very fast. One thing I’ll be 
working on with the Z-386 is Windows/ 
386, ami believe me, that needs a fast 
video board. Anyway, the Vega board 
was already installed, so all I needed to 
do was put the machine back together 
and install Fractal Magic, 

That was simple enough. The only 
thing was that when I turned the machine 


on, there was no color red on the screen. 
Plenty of greens and blues, in nice high 
resolution, but nary a flicker of red. I 
fussed about with it for a while, I was 
sure it wasn’t the program, but just to be 
absolutely certain, I exited to DOS and 
invoked Norton Utilities to set the screen 
attributes to red on white. 

Nothing happened. When we took 
Unix off the Z-386, we installed IBM 
DOS 4.0, and Norton Utilities don’t 
work with EHDS 4,0. (I now have a ver¬ 
sion that does.) 

IBM DOS 4,0 has a bunch of reported 
bugs. So does the unofficial EMDS 4.01; 
I've decided to wait for a real update, so 
that had to be removed. No time like the 
present. It didn’t take long to go back to 
the Zenith clone DOS, which is some¬ 
thing like version 3.21-R. Now I could 
invoke Norton’s screen attribute com¬ 
mand to tell it to display red on white, 

1 got black on white. No red, 

OK, I thought. It’s probably the board, 
but maybe it’s the monitor. All I have to 
do is connect the FTM to the Cheetah's 
video output—the Award video card has 
both EGA and VGA outputs—and see if 
any red shows up. That monitor is heavy, 
and there wasn't any suitable table or 
other flat surface near the Cheetah, but I 
managed to get the FTM perched precar¬ 
iously on my desk—only to discover that I 
no longer have the Award EGA/VGA 
board in the Cheetah. 

The Award board had worked fine 
with the Electrohome 19-inch variable- 
sync monitor until I tried Wmdows/386; 
but that had been too much for the Award 
board, so I'd put a good vanilla EGA 
board in the Oieetah, The EGA board 
outputs EGA on a 9-pin output Jack, The 
31-kHz analog FTM wants 15 pins. 

That took care of that test, I could have 
put a new board in the Cheetah, but 
working on a tower-configuration ma¬ 
chine isn’t easy. Ymi have lo sit on the 
floor, and ray knees were giving me fits 
anyway, Heck with it. Back to the Z-386, 

continued 
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One thing the computer world desper¬ 
ately needs is some way to support the 
monitor on top of your computer and still 
be able to open up the computer. How¬ 
ever, with the FTM perched on my desk, 
it was easy enough to get inside the 
Z-386, so I took out the Vega board. The 
Award EGAA^GA board was handy, so I 
put that in the Z-386, plugged the FTM 
into the 15-pin output, and turned things 
on. 

Nothing. Snow. The Award board and 


the FTM had worked together fine in the 
20-MHz Cheetah, but they didn*t work 
with the somewhat slower Z-386. It’s 
likely I could have got out the Award 
manuals and figured out what was going 
on, but 1 figured enough was enough. 
Time to go get the Z^8 board. It’s 
slow, and it won’t work with either Win¬ 
dows/386 or VM/386, but it does work. I 
dropped that in and turned on the system, 
and everything was fine. Entering Nor¬ 
ton Utilities’ screen attribute command 


SA WHITE ON RED gave me white letters on 
a red background. 

I decided that the problem wasn’t the 
monitor. Possibly settings on the Vega 
board? I got out the documentation, 
which is very well done. Among other 
things, it says that there are two classes of 
monitor. Variable Frequency Display 
and IBM Enhanced Color Display. There 
are two kinds of VFD monitors, giving 
three possible cases. Each case needs a 
different setting of the board’s switches. 
Finally, there’s this note: “If your moni¬ 
tor is not included in the above list, you 
may need to try different switch settings 
to see which works,” 

There was certainly nothing about the 
FTM in the list, so I changed the switch 
settings, put the Vega board back in, and 
fired up. 

Voila. Perfect. Plenty of red signal. 

Now all I had to do was turn things off, 
put the case back on the computer, put 
the screws in, hoist the monitor onto the 
Z-386*s case, turn it on..,. 

No red. None, 

You don’t have to open up the com¬ 
puter to change the switch settings on the 
Vega board. Turn off the computer. 
Change to a different setting. Turn it on. 
No red, and after a couple of minutes, I 
was convinced there never would be any 
red. Take out the board. Put in the Z’448 
again. Plenty of red. Now, just for luck, 
try the Vega board. 

Plenty of red. 

Put the case back on. Works fine. No 
problem. I fired up Fractal Magic. As it 
happens, there is no red in the default 
color partem“wouldn’t you know it?— 
but you can change the colors, so I used 
that feature to put in plenty of red . 

The pictuie is gorgeous. Curved lines 
look lil^ curves. Diagonals look like di¬ 
agonals, No question about it, VGA is 
nice. I let Fractal Magic run for the eve¬ 
ning. It’s got apparent motion, and with 
mixed colors, you have to see it to believe 
it. Eventually, I turned the system off for 
the night. 

Next day I turned it on to show off the 
Fractal Magic to Mrs. Poumelle, 

No red. The only way to get red was to 
open the machine and take the Vega 
board out. Put it back in. Still no red. Put 
in the Z-448. Plenty of red. Take it out 
and put in the Vega board. Plenty of red. 

All right, I thought, it must be the 
Vega board. Video Seven had never 
he^ of a problem like this, but they ex¬ 
press-mailed another board. 

Same situation. Fire up the computer 
with the Z-448, and there’s red; leave the 
monitor on and install the Vega board, 
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NEW: Ist-CLASS HL 

EXPERT SYSTEMS WITHOUT PROGRAMMING. 
HYPERTEXT WITHOUT HYPE. 


^^■There^s been a lot of talk 
lately about hypertext and expert 
systems. Now there’s finally a 
product that does justice to both. 

Introducing Ist-CLASS 
HT, The first expert system pro¬ 
duct to combine the power and 
accessibility of the Ist-CLASS 
line with the flexibility of hyper¬ 
text search and retrieval. 

■■■■ The power you need. 
Without the programming. 

With Ist-CLASS HT, you can 
capture specialized expertise 
quickly and easily- without a 
major investment in hardware or 
software. The powerful 1 st- 
CLASS approach requires no pro¬ 
gramming or artificial intelligence 
experience— yet offers rich re¬ 
wards to those who have it. And 
the flexible HT functionality un¬ 
locks a whole new range of op¬ 
tions for developers and end users 
alike. 

■■H A full featured, high 
performance package. With mul¬ 
tiple knowledge representations, 
interfaces to other programs, 


graphics, and a variety of data 
formats (including ASCII down¬ 
load, dBase, and Lotus 1 -2-3*), 
lst-CLASS*HT has the best com¬ 
binations of features you’ll find in 
the expert system marketplace. 
Add the opportunity to browse 
through multiple levels of text- 
then immediately act on what you 
find— and we’re sure you’ll agree 
that Ist-CLASS HT is the first 
truly grown-up hypertexE/expert 
system package. 

YouUl be joining over 
7500 Ist-CLASS users from 
startups to Fortune 5(X) companies 
like Chrysler, Du Pont, and IBM 
by using Ist-CLASS HT. So why 
settle for less? 

Just $20 gets you a tu¬ 
torial package. It has everything 
you need to get moving fast. And 
just $2495 gets you 1 st-CLASS 
HT itself. 

Why wait? Call now to 
order your tutorial package. 

Toll-free: 1-800-872-8S12. 


r^CLASS 

Expert Systems, Inc. 


One Lon^rellow Cenler. 526 Doslon Ptist Road Wsyliind. MA OIT78 SClO-35£-S£^3 2 (50B'353-T722 in MA]. 
Isl-CLASS Enpen Syilcim priped frxmi S495 to 12495. For the IBM*PC, For the DEC VAX.® 

© Cc^yright 19G8. Ist-CLASS Expert Systems, Inc. 
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WELCOME INTERNATIONAL ORDERS 


iO/TWARE 


Pagamakar 3.0 

AMERICAN SMALL BUSINESS 

8WX 


Design Gad 

1S9.X 

Design Gad 30 

159 X 

ASHTON TATE 

Mufti mate II 

279. M 

□base III Plus 

3X.X 

Rapidmie 

195.x 

Framework II 

429.x 

Chartmaster 

229.x 

Master Graphics 

299.x 

ASK SAM STSTIM 

Ask Sam 

235. X 

AUTODESK 

Aulosketcri Enhanced 

BLOC DEVELOFMiHT 

G5.X 

Formtool W/Greate$t Nils 

5g.x 

•OEIN6 COMFUTEB flBVICZS 

Boeing Graphics (3D Color) 

2X.X 

BORLAND 

Spr It 

125.x 

Sidekick 

55.x 

Sidekick Plus 

1Z5.X 

Euraka 

99.x 

Quatiru 

149.x 

Turbu Database Tooibox 

62 .x 

Turbo Graphic 

62.x 

The Developer's Library 

235.x 

Turbo Lightning 

62 .x 

Reflex 

X.X 

Superkey 

62 .x 

Tirrbo Prolog 

62 .x 

Turbo Basic 

62 .x 

Tu rbo C 

62 .x 

Paradox V 2 0 

429.x 

Turbo Pascal 4.0 

62 .x 

Turbo Tutor 4.0 

BRIARTHROURH 

45.x 

Timekne V 3 

33g.X 

BRODERBOND 

Prini Shop 

35.x 

Memory Mate 

45.x 

BVTTOHWAil 

PC File 

CIHTRAL DOINT 

45.x 

Copy II PC 

Copy II PC Oplion Srd Dix 

PC Tools Deluxe 

2S.X 

1X.X 

39.x 

eOMFUTER AffOCIATIS 

Supercalc 1V 

299.x 

Superprgject Expert 

accpAc BPI 

445.x 

275.x 

Silverado 

CONCENTRIC DATA SYSTEMS 

X.X 

R £ B iRetational Report 

IX.X 

CORE IHTiBNATIONAL 

Corelast 

X.X 

DAC 

Easy Account™ 3.0 

X.X 

Easy Payroll 3 (f 

59.x 

Bonus Pack 3.0 

115.x 

UTILmZS 

Org Pius 

S9.X 

1 Dir PLUS 

X.X 

Duet 

49.x 

Direct Access 

x,oa 

Grammaiik III 

55.x 

X Tree 

37.x 

X Tma Pro 

X.X 

Sideways 

40.x 

Max Think 

45.x 

Tornado 

59.x 

Graph-ln-Tbe-Box 

5S.X 

Mace UliKties 

55.x 

Norton JliNdes 

X.X 

Norton Diiiities Advanced 

T9.X 

Norton Commander 

49.x 

Disk Tecbniclan 

X.X 

Disk Tschnician Plus 

79.x 

Copywrite/Zerodisk 

CALL 

De^tew 2 D1 

75.x 

ffigbtwriter 

X.X 

Mirror II 

3S.X 

Flash 5.6 

X.X 

0 £ A 3.0 

IX.X 

Laplink Plus 

85.x 

Note-ll-Plus 

4g.x 

SCIZ Plus 

X.X 

Cambridge Spreadsheet Analyst 

89 .X 

The Documentor 

tTi.X 

dFlow 

X.X 

AUVANTAfiES 


OATAfTOBM 

PfODomm Plus 

DBFAiT 

Obla^l 

nmiTAI. lESEAECH 

GfiJn OflsWop 

Gam Draw Plus 

Gem 1st Wofid Plus 

Gem Word Chan 

Presentatiori Team 

Desktop PuWishej 

BIRtTALK 

Smaliialk V 

Smalltalk V 2B6 

rinil CENIKATIOH 

Fastback 

Faslbaok Plus 

rOX SOFTWABI 

FoEbase F^us 

FoeImsc Motti uscf 

Foxbase RunUme Unkrtrited 

•INIIK sonwAtti 

Generic Cad 3.D 

Dot Plot 

Auto Convert 

Auto Dimerrslon 

30 Sokd Modeling^Renderin-g 

AI»ON TICHNOiO«y 

Sfariwfite 

«HDIN BOW 

V Feature Deiuxe 

V Cache 
HAYBNTREE 
Interactive Fasyhow 
HaTxS 
Smartoom III 
•IILRBAIYX 
Hyper Access 
IBM 

Displaywrite IV 
DOS 3 3 

LATTICE 

Lattice C CompllBC 

Li ADI HA BDAI 

Ward Processor W/Spek/Merfle 
Word Processor VI .5 

LI¥IN4 VtOEOTEXT 

Grandview 

LOTUS UEYELOPMiMT 

ALL PRODUCTS 

MATHiOFT 

Mathcad 2.0 

MICA 

Marragtog Your Money 4.0 

Mill HI AH TBCHHOLOAT 

Carbon Copy Plus 

MICBOARAfX 

Desi^jner 

MICROLTriCS 

Gcfer 


Wordstar Protessional 
Wordstar 2000 Plus 
MICRO! Ill 
Rbase tor Dos 
MicROforr 
Pa^eview 
Qoick C 
Word 
□ulckbasic 
G Compiler 
Fortran Compiler 
Got>ol Compiler 
Macro Assembler 
Learning DOS 
Rli?bl s 
ExceE 

Windows m 
PC Works 
MKROSTUf 

Crosstalk XVi 
Crosstalk Mark 4 


Ability Plus 

NAHTUCRET 

Clipper 


Mulshall Plus 

NORTH EDBE EOrtltrARt 

timeslips III 

PAPERBACR EOFTWARE 

VP Into 
VP Planner 
VP Planner Plus 


32.00 

170.00 

llb.OC 

115.00 

2S5.0O 

170.00 

75.00 

145.00 

70.00 

99.00 

199.00 

299.00 

205.00 


27.00 

27.00 

27.00 

179.00 

55.00 

125.00 

45.00 

129.00 

149.00 

09.00 

299.00 

95.00 

229.00 

59.00 

89.00 

150.00 

GAU 

225.00 

125.00 

115.00 

465.00 

42.00 

249.00 

239.00 


67.00 

225.00 

67.00 

^.OO 

299.00 

599.00 

99.00 

35.00 

35.00 

309.00 

129.00 

129.00 

99.00 

125.00 

145.00 

439.00 

159.00 

115.00 

65.00 

55.00 

95.00 


f ATTOH A FATTOH 

Fkjwchailing 0 PIlts 

FC EUFFORT BROUF 

Ligbtnmu 
Lucid 3D V 2.D 

FIACHTRIE 

Compleie AccQunting II 
FftiOFT 

Smarter m 240 
Referee 

fANTA CRUX OF I RATION 

Xenix 2BG Dperabng Sys 
Xertrx 286 Developemeni Sys 
Xenix 366 Dperating Sys 
Kertlrx 386 DevelcpemcnT Sys 

9CITOR 

Prefect Scbaduler Network 

IIMON A SCHUETER 

New World Writer II 
Typing Tutor IV 

tOFTLOaiC SOLUriONf 

Disk OpUmi^er 
Cubit 

Double DCS 
& Liberty 
Magic Mimor 

EOmVARi FURLIIHINB 

PfS first Publisher 
Professional Write 
Piofasskinai File 
PfS Professionai Plan 
Pf S First Gbolce 
Harvard Total Project II 
Harvard Grapbics 
tTOAAAl DIMIH5I04I5 
Speedster 

TRANf EG STiTIMS 

Masterkey Unlock 
dAnaiyst 


145.00 


159.00 

209.00 

45.00 

439.00 

439.00 

509.00 


365.00 

99.00 

32.00 

42.GO 

42.D0 

42.x 

115.x 

59.x 

79.x 

119.x 

179.x 

59.x 

fi9.X 

379.x 

299.x 

49.x 

1X.X 

135.x 


TDebufl 


X. 


Turbo Professional 
UNIfOH WORLD 

PrlrrtmastBr Plus 
Art Gallery I & II £ \\l {Eacti] 

Newsmaster II 

WIEEWARI 

Prime Time 

WORD FEREiCT CORPORATION 

Word Perfect 5.0 230. 

Word Perfect fretwork Server 349. 

Word Perlect Network Add-On 75. 

Plan Perfaci IX 

Data Perfect 299. 

Word Perfect Executive 125, 

Word Perfect Llbrarv 65. 

WORD TECH 

DBXL Olartwid 115. 

Quicksilver Diamond 345 

NEROR 

Ventura Publisber 1.1 510 


HARDWARE 

ARRAT riCHNOLORIIl (ATII 

VIP VGA 279. X 

EGAWonder 109 X 

AiT RISiARCK 

Advantage Premium 512K 370 .X 

Six Pack Plus 3S4K 2M.X 

Six Pack Premium 256K 269.X 

, Rampage AT 512K 439.X 

AST 5251/11 Enhanced 579.X 

Hot Shet m 395.x 

AID EUCKiR 

Monographkis Short Card 70.X 

Memory Expansion 384K 219. X 

Modular 1/0 Bare P/S/Clock 75. X 

Clock Guard Standalone 3S.X 

12X Gaud Internal Modem 85.X 

CITIZEN 

1200 m.w 

MSP 40 349.x 

MSP 15E mx 

MSP 50 445.x 

COMPUTER ACCEfEOillS 

PI5 Power Oirectur 99.X 

EVERER 

EV 1600 8MHZ AT System 9B5.M 

EV 18M 10MHZ AT 0 Walt 1249,X 

Evercom 11 IZX Modem 75.X 

Evercom III 24X Int Modem 155.X 

Magic 1/0 For AT 50 X 

HAM 3000 EMS Expartsiort M.X 


1 818 705-4885 FAX 


FIFTH 6INERATIOH 

Logical Connection 2XK 

379.x 

HATH 

Smartmodem IZX 

299.x 

Smartmodem 1200B W/Software 

299.x 

Smarfmodem 24X 

465.x 

Smartmodem 24(X)e W/Software 

HIRCULIS 

485.x 

Hercules Monochrome Plus 

HEWLETT FACRARD 

1X.X 

Laserjei II 

1M9.X 

Fonts/Cartridges tor laser|el II 

GAU 

INTEL 

Above Board PC 64K 

2X.X 

Above Board 286 W/512K 

X9.X 

S087 3 (5MHZ) 

0087 2 (8 MHZ) 

1X.X 

1X.X 

80287 (6 MHZ) 

175.x 

80827 ia MHZ) 

250.x 

00287 f10 MHZ) 

3f9.X 

Inboard 386 PC or 386 AT 

10X.X 

1 MB Eip for 386 Inboard 

INfERNATIOHAL BATTERT 

675.x 

AT Replacemeni Battery 

19.x 

AST Six Pack Battery 

3.x 

IRWIN MARHETlCi 

120 XT 2OM0 Internal 

33i.X 

125 AT 20 MB Iniernal 

KIHflHATOH 

3X.X 

Masterpiece 

X.X 

Masterpiece Plus 

1X.X 

Masterpiece Remote 

L06ITICH 

T15.X 

Logimouse C7 

75.x 

Logimouse Hi Rez 

X.X 

Logimouse C7 + Parnlbrusb 

95.x 

Logimouse W/Cad/Paini 

125.x 

Publisher Mouse 

MICROSOFT 

125.x 

BUS Mouse W/Paintbrush 

1X.X 

BUS Mouse W/Wirtdowe 

I4S.X 

Serial Mouse W/Painliixush 

TX.X 

Serial Mouse W/Windows 

MICROSfliD 

145.x 

Fast Trap 

95.x 

MIRiNf 

Pocket Modem 

115.x 

MOUSE SrITEMS 

PC Mouse BUS Plus 

95.x 

PC Mouse Serial Plus 

NIC HOME ELICTROMICE 

9S.X 

Multisync It 

NIC INFORMATION ITITEMI 

629.x 

P 22X 80 COL 

379.x 

P52X 

569.x 

P53X 

FAHAIONIG 

7X.X 

KXP1X1I 

2X.X 

KX-P159S 

47f.X 

KX-P1524 

649.1X 

KX 1X21 

FARADIIB 

X5.X 

Auloswitch 480 

1X.X 

VGA Plus 

271.x 

Wim DIVELOFIIINT 

Hardcard 20 MB 

569.x 

Hardcard 40 MB 

7X.X 

POLABOlU 

Polaroid Palette 

1499.x 

Polaroid Palette Plus 

PRACTICAL FIRIPHERALf 

Z3X.X 

Practical Modem t2X IniernaJ 

X.X 

Practical Modem 12X SA 

fX.X 

Practk^l Modem 24X INT 

t55.X 

Practical Modem 24X SA 

1X.X 

fAMIUHO 

Amber Monitor 

85.x 

fEARATI TICHNOLOtV 

ST 251 4QMB No Controller 

X9.X 

ST 225 20MB W/Controller 

2g5.X 

ST 230 3DMB W/Contfbller 

319.x 

ST 251-1 No Controller 

SlIMMARRAFHICf 

445.x 

Summasketcb 12Q1 Plus 

9YMEN 

X9.X 

Ext 5W Drive 

TODCHBASE 

Z89.X 

Worldport 24X Modem 

zx.x 

Worldporf 12X Modem 

TOiHIBA 

1X.X 

I 1000 Laplop 

B75.X 

T 3100-20 Laptop , 

3415.x 

P321 SL Printer 

xg.x 

P341 $L 

7X.X 

P351 SX 

1175.x 


•Orders placed before 3 p.m (PST) shipped 
same day 

•We welcome corporate accounts 
"Immediate replacement of detective goods 
•Sulk discounts 


■Immediate stiipmeni nn purchase orders 
from qualilied institutions (schuds and 
univarsitles included] 

-No hidden charges. 

TiRMS; 

AH poces are subject t 


cnaiij^e without irotrce We 

WE WELCOME INTERNATIONAL ORDERS 


do not guarantee confintlbllity. No surcharge for VISA 
Of MasterCard. 2% surcharge American Express. No 
relums fiAl Short shipmsiits must he 
iwltliid within 48 hows. 15^ reslocklUQ lee on non- 
deledive goods $3 50 C.O.D. charoe. ^png $4.50 
inifHtiuin per Hem, less on bulk orders. (^.50 Blue 
Label ] jHigtwf lor some software or hardware fOenis.) 


CHI for pilMt l«r Him not indiNM li 

mil price HR. 

Order desk 8 lodviical suppait open 
B to 5 p.m. MondayTrk^ 

10 a.m. to 2 p,m SaUiidiy (PST) 

KO, BOk liW 

5934 Oanby SL. Suite It09-1l0 

Reseda, CA 9t335 

TeIei 99941SCOMPU UE/Fix 9lB^T0£4U5 


1818 7D5-1895 US 1800 281-6603 CA 1800 328-4473 US 
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CHAOS MANOR 


and there’s still red. Turn off the moni¬ 
tor, and when you turn it back on, there 
won’t be any red until you get out the 
Z-448 board.... 

That seems an unduly complex start¬ 
up procedure, so I asked Zenith to swap 
monitors. I know that the FTM with the 
Vega board works, because Wayne Rash 
is using that setup and loves it. 1 have one 
of the very first FTMs Zenith ever made, 
and 1 suspect it has a flaky chip. I don’t 
know anyone who ever had the kind of 
problem I have. 

The new monitor came this morning. 
It works fine with the Vega board. I sent 
the old one back; maybe Zenith can fig¬ 
ure this out. As for me, every now and 
then I find myself going "beedee, bee- 
dee, beedee.., 

VGA Paint 

Once I had the Vega board installed, I 
was able to play around with VGA Paint. 
As I*d expected, it’s great. Vm no artist, 
but certainly VGA Paint lets you do all 
the things you expect in a paint program. 
A smooth function deliberately blurs 
sharp edges and lines. There’s a zoom 
that lets you get right down to individual 


pixels and play with them. 

Some of the demonstrations are spec¬ 
tacular. 

Just for the heck of it, I got out my 
Datacam computer screen camera and 
took a couple of shots. The Datacam can 
use ordinary film or a special Polaroid 
35mm slide film. Both give nice results 
when you use them to shoot stuff done 
with VGA Paint. It all looks especially 
nice when it’s done on the FTM. The 
Vega board and the FTM are a winning 
combination. 

Standards change. The first IBM PC 
color board, CGA, was just too fuzzy; if 
you had to stare at screens of CGA text 
for long, you’d go blind. When EGA 
came out, it rapidly became the default 
business color standard because it is 
good enough; in fact, Vm writing this 
now using QS^A Write, a vanilla EGA 
board, and the Electrohome 19-inch 
color monitor to display white letters on a 
blue background. I don’t mind it at all. 

Programmers, however, hate EGA be¬ 
cause the board and chip set were badly 
designed. You can’t read the EGA regis¬ 
ters, meaning that you can’t tell what 
state the silly thing is in, meaning that 


it’s hard to write software that takes ad¬ 
vantage of all its capabilities and yet 
doesn’t get confused. 

You can do fairly nice color work in 
EGA; RIX SoftWorks has an excellent 
paint program for it. However, EGA is 
nowhere near as nice as VGA, 

I’ve heard stories that even VGA isn’t 
really good enough to be a standard. Of 
course, the question is, “Good enough 
for what?” By me, VGA is plenty good 
enough, especially the fast Vega board 
driving an FTM. 

My next step is to get Candy Cable to 
make me up a 15-pin-to-9-pin video 
cable so I can run my Electrohome 19- 
inch monitor off the Vega board. I expect 
it will be spectacular. 

Amiga 68020 

Longtime readers will know I’ve some¬ 
times had problems with Amiga com¬ 
puters. Part of the difficulty is me: the 
Amiga is a powerful multitasking ma¬ 
chine, with a fairly complex operating 
system. Unlike the Macintosh, which is 
easy to use but limited in what it can do— 
you can learn almost all you ever will 

continued 


nVE GOOD REASONS 
TO BUY A MOUSE-' 




Count them. With MOUSE-TRAK, 
five fingers do all the work. Because 
it uses trackball technology, input 
and precision control is at your 
fingertips, not your elbow. 

With CAD, Desktop 
Publishing or Spreadsheet 
applications, MOUSE-TRAK is easier, faster, more 
relaxed and a lot more comfortable to use than 
ordinary input devices. 

_ MQUSE^TRAK OFFEEtS YOU OPTIONS _ 

2 or 3 buitons — ipeed controt — Mulupic Inrcrfat-mg 

MOUSE-TRAK is stationary. Only the highly 
efficient trackball moves, eliminating tiresome 
arm and wrist movement. You can operate 
MOUSE-TRAK in your hand, even sit back 
with it on your knee. It plugs into your 
computer and needs no ^ditional power supply. 

User definable input keys are in easier-to-use 
locations. The uniquely patented shape has 
been developed through 
rigorous ergonomic 
studies of hand 
sizes and 
finger geom¬ 
etry. Made 
in the U.S., 

MOUSE-TRAK 




is already in use by the military in planes, subs and tanks. 
Engineers at Texas Instruments^ and Motorola™ are 

also using MOUSE-TRAKS. 

MOUSE-TRAK carries a money 
back guarantee. If you don’t 
like using MOUSE-TRAK 
within 30 days, we’ll 
refund your money. 

And, if you do like 
it, we’ll give you $10 
/ for your old mouse- 

i MOUSE-TRAK 

ranges in price from 
$139-$!89. 







MOUSE-TRAK combines mouse inter- 
focf technotogy uiUit the convenience 
und precision of a tracking bail. There’s 
no wasted moiiott or time^ 


Call us toll- 
free for the 
complete story 
on MOUSE- 
TRAK and the name of a dealer near you. 
Our new brochure is available upon request. 

1-800-533-4822 

(in Texas 2l4-4M-3(>73) 



3121 Btniaii Siretl. CorW. Teal 7SM2 UW. Teltfai 

Teau IntfruntfTfsj wr nrjiiiicrfii imiitjnaFtj' ef iheir fturipa'nfT. 

JJ a rrpjttrtd IniOciniirk H'JlC (llC. 
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Mastering HyperliBlk*'' 

Keith Weiskamp & Namir Shammas 
An intermediate to advanced-ievei 
guide coitipiete with numerous script 
examples, special tips and warnings, l^ 
lustrations, and diagrams designed to 
reinforce concepts and make learning 
quick and easy: (1-61593-5} $24.95 


The New DOS 4.0 

Ken W. Christopher, Jr., 

Barry Feigenbaum&ShonO.Saiiga 

The design architects for IBM PC DOS 
Version 4.0 provide invaluable tips and 
techniques for getting :the most out of 
this more powerful artd versatile ver- 
'sion, (1-50257-X): $22.95 


Using the Newest Tools hi 
Software Developn^l 

Alans. Fisher 

This essential new guide provides cut¬ 
ting edge inforrmtion on every aspect 
of computer-aided: software engi¬ 
neering. (1-63747-5) $2^ 


|||^| When you go to work with your cornputer, sit down with the best. Wiley Computer Books 

>111 give you incisive, on-target instruction, top authors, and a complete selection 

^ latestsottware^ hardware, and applications. Get smail-with Wiley. 


ThaPCi^ —■ 
Upgrader’s 
Mahualf- 
How to SuiM 


RVRDIMSK 

Smarts 


Votij' Syiitein 

..._i3ilb4d.H4d.- 


RdHSK 
I’OR iJOS 


(1-63t77-9) ; $19 >5 


Producthrtty 

- 

iGilbertH^d ! 

\ —S22i95 


AB^9ineBS 

PenoecBve 


ts 


thn*- 


Revised Edition 

dim f^oskins 
TncTucfes af/newi 

i 




RiBiASI^^forDOS 
A eosInosE Ouldo 

Sus^Condiiffe 
(1-60064-4) S2i;95 


HafdDiMc 

Smarts 

ChriiA, ^sshsrdt 
(1-63847-1)] $21.95 

Hands-On 
HynerOard^^ 
Deslgfiidg Ywr ' 
Own Apf^aiionE 

Mimi Jones & 

Dave Myers _ . . 

Coi^era Vision :t 2 
1(1-61513^1 $22,195 


Applyir^ TuHio 


Narr^rShammas 
Compatible with 
slonB.O 
1(1-60616-2) $22i95 
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BEST BUYS ON THE MABKET! 


80286-12 


ZERO WAH STATE 
MHz 


COMPLETE 
£Uim EGA SYSTEM..^ 


m eoze6‘l2 (12/6) CPU 

• 51ZK (EXPANDABLE TO 64t)K, 1 MEG 

2 MEG, 4 MEG ON THE CPU -EXT. OR EMS) 

• 20MB HOD (ST-ZaS) • L2 MB FDD 

• CONTHOUIR <2 FDD, 2 HDD) 

• EGA CARD W/AUTO SWITCH 

• 14' EGA COLOR MONITOR 
w/nLI ft SWIVEL BASE 

• SERIAL PARALLEL PORT 

• CLOCK CAUNDAR 
w/BAnERY BACKUP 



ft TURBO SPEED ft RESET BUTTON 
ft200W POWER SUPPLY 
ft 101 ENHANCED KEYBOARD 
ft 6-16 BIT, 2-BBIT SLOTS 
ft a02a7 MATH SOCKET 
ft OS/2 COMPATIBLE 
ft NORTON V3 SI * TESTED 15.3 
CHOICE Of CABINET 
AFUII ^1"Wx 16.5'L)t6“H) 

A COMPACT (U-S-Wx 16“LX7"H) 


COMPfl7£ff SYSTEM 

W/40MB HDD 

ft 32 BIT e0336-16 (20 MHl OPTION) 
ft 1 MEG RAM (SONS) 
ft 40MB HDD ft 1.2MB FDD 
ft 200W POWER SUPPLY w/DESKTOP CASE 
ft MONO G CARD w/14“ TTL FLAT MONITOR 
ft SERIAL PARALLEL CLOCK CALENDAR 
ft 32KB (4-8 SRAMs) CACHE MEMORY 
ft 1-32 BIT (MEMORY), 5-16 BIT i 
2-a BIT SLOTS 

ft RELOCATABLE EGA A BIOS TO RAM 

■ 30t>AYMOrJI^SACX<SOARANTE£. Yo(J s&ftlsfodfncHa l6 ou Any fyrtimi irwy be iflhjmed wihfri 30 (doyf froni tha dole erf #Ttoniert for rflfiJid la» iWppfcT^ dTCP(?ff, KerntrstumedmiM 

be A-newvHihout rmcfflcohon or (icimoQ4. AM manusli and pockoQlng mjit be hduded. Refun tfidriqing be prepaid ond hojred beartng a RMA {TSelum Moteftoi Autbortzotlan} on the tHipplno label. 


12MHzZWSSYS 

20 MB 

40 MB 

£r-2S1 WMS 

40 MB 

St-2S1-1C8MS) 

80 MB 

si-we (2«MS9 

EGA SYS 

SI595. 

$1760. 

$1660. 

$2050. 

VGA SYS 

w/MULTISCAN MONITOR 

$1860. 

$1995. 

$2095. 

$2285. 



TURBIHCr 



AfOATO SYSTEM 
w/ZQMB HDD 
ft Boaa-z a mhz cpu w/640k ram 

ft 20MB HDD W/CONTROLLER 
ft 360K8 FLOPPY DISK DRIVE 
ft MONO G CARD (7^ X 345 RES) 
ft 12* TTl AMBER MONITOR 
ft SERIAL PARALLEL CLOCK CALENDAR 
ft 101 ENHANCED KEYBOARD 
ft FRONT RESET SWITCH 
ft POWER, TURBO LED 


80386 



CAU fOR OIHEK COffflCIBtAnONSI 

SIINI1tONC$,INC . 


Since 1976 


WSA/MASmtCABD ACCIPIID 

1 - 800 - 545-9777 

IE4JI WMMNTr-MJtlS & LMCMt 
iUl nZMS fM SIDCKf 

Priocn 1o chanQd vrtthotJ nolioo COD raqiAcn cotfi 


MAtNOfftCE (213) 644-1140 

>2603 S. CDENSHAW BLVD. 
HAWTHORNE. CA 90250 M-F 8:30-5:30 

OKANGE COUNTY (714) 538-0929 

1O0W KATELLA AVE 

ORANGE. CA 92667 M-F 10-6 SAT 10-5 
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learn about using the Mac in a couple of 
days—the Amiga has lots of capabilities, 
and it deserves more time than Fve been 
willing to give it. 

On the other hand, the machine is 
sometimes beastly slow, especially at 
disk access. 

Recently, some of that changed. Com¬ 
modore sent Andy Finkel ("afinker’ on 
BIX) out to update ray Amiga 2000 and 
see that I got properly checked out on 
using it. 1 also invited the local Amiga 
guru, Joanne Dow (“jdo\v"), to come 
over so she’d know what Andy did in 
case 1 needed help after he left. 

The first thing Andy did was quite lit¬ 
erally jack up hard disk drive and run 
a new machine under it. While we were 
at it, we looked for a place to put a Supra 
hard disk drive, but there just isn’t room 
for two of them inside the Amiga 2000’s 
case. 

The new Amiga has a 68020 proces¬ 
sor, It also has new ROMs with the ver¬ 
sion 1.3 operating system. Prior versions 
of AmigaDOS required you to boot up 
the machine with a Kickstart floppy 
disk, even if you had a hard disk drive in¬ 
stalled, No more. Now the Amiga boots 


up from the hard disk, just like any other 
computer. 

The next thing they did was save all 
the stuff from ray hard disk and reformat 
it. There are new disk-access techniques 
that speed things up something wonder¬ 
ful. Y^ou no longer have time to grow a 
beard while the Amiga loads files. 

Then they did a lot of tricks with the 
start-up sequence. I don’t understand 
most of them. It’s not that I can V under¬ 
stand, just that it will take time: the 
Amiga is a bit different from any other 
machine we have here. For example, to 
the Amiga, the command to get the disk 
directory is just another command file on 
the disk; before it can give you a direc¬ 
tory, the machine has to go get the direc¬ 
tory reading program and bring that into 
memory. Needless to say, that slows 
things a bit. 

However, with the new AmigaDOS, 
it’s possible to make that directory com¬ 
mand a memory-resident program. DOS 
does this automatically—that is, a cer¬ 
tain number of DOS utilities lil^ DIR are 
brought into memory and left there on 
start-up, AmigaDOS 1,3 will let you do 
the same thing, except that, unlike PC- 


DOS, AmigaDOS lets you choose which 
utilities you want in memory and which 
stay as disk files. 

Interlacing 

The normal video mode for an Amiga 
is 200 lines. Actually, the machine 
traces out 400 lines per frame, but lines 
201-400 are identical to lines 1-200 and 
are put right on top of the previously 
painted set. 

There’s another mode, called inter¬ 
lace, in which lines 201-400 are differ¬ 
ent from lines 1-200. Line 201 goes in 
between line 1 and line 2; 202 between 2 
and 3, and so on. The result is higher res¬ 
olution. Alas, on the usual monitor, the 
image seems to jump up and down, and if 
you watch it long, you’ll get a headache. 
You can make interlace mode usable for 
some programs by careful attention to 
colors and contrasts, but at its best it 
won’t be all that easy to look at. 

The problem is that for good CAD pro¬ 
grams, you can use the higher resolution 
you get from interlace. One of the better 
programs, Intro CAD, doesn’t even have 
a noninterlace mode. No matter what you 

continued 
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What’s Your Excuse? 

Over the years, we’ve heard a lot of excuses. 

We thought it was time to set the record straight. 


The ten most used excuses for not buying The ten best reasons for buying FLASH The Disk Accelerator. 
FLASH The Disk Accelerator. 


1. It won’t work for me because Fve got 
extended memory! 

2. My machine runs fast as it is! 

3. Installing TSR’s is too complicated! 

4. Disk Cache? 

5. 1 got one from IBM free! 

6. Disk caches won’t speed up floppies; that’s ail 
my portable has! 

7. They’re all the same! 

8. I’ve heard disk caches will blow up my drive! 

9. Fve already got one, why spend more money? 


1. LIGHTNING won’t work for you but FLASH will! FLASH not only 
accesses AT extended memory but uses AT extended, EMS expanded and 
conventional memories separately or in any combination of the three. 

2. This is one of the biggest misconceptions! The fact is, the faster your 
processor the more you need a disk cache. Your 386 system won’t be 
running at top speed until FLASH is installed! 

3. We take pride in how hard we work to make your work easier. FLASH 
comes equipped with an organized, easy to use, easy to understand 
manual and command language. Not to mention, a sensible menu 
installation and command help screen! 

4. We want everyone to be familiar with the fantastic beneCts of increased 
system speed. We encourage you to call us or see your local dealer for 
information! 

5. You get what you pay for!! 

6. The popularity of portable systems has our competition scrambling to 
create a program that does cache floppies. FLASH , however, has been 
there all along. In fact, FLASH will buffer a whopping 26 device driven 
drives! 

7. Please, don’t be misled. FLASH, because of it’s wide range of options 
and superior speed, is guaranteed to be the fastest and most versatile 
cache on the market. PC Magazine seems to agree! 

8. Most can, but FLASH won’t! Its unmatched level of compatibility helps 
generate the safest information transfer available! 

9. Why? Because it’s well worth the price! We want you to find that out. 
And, the price can’t be beat If you already own a disk cache we’ll sell 
you FLASH for just $19.95! Call for more details! 


10. All of the above. 


10. There aren’t any reasons not to! 


FLASH is the hands down winner... 
A feature rich caching program with 
adjustable Cache sizes and support for 
extended memory. Still the b^t caching 
software for your money.” 

- Winn L. Rosch, PC Magazine 
November 24 1987 - 



Editor’s Choice 


FLASH stands at the top of its class... 
FLASH offers all the options of 
LIGHTNING and more.” 

- Whitney Bolton, Byte Magazine 
April 1987 - 

“Better than several others... a clean 
little program... impressive!” 

- Howard W. Sams & Co. Publishing - 


FLASH The Disk Accelerator. 

from 



SOFTWARE MASTERS 


SOFTWARE MASTERS<» 







$69.95 gg 


Software Masters Inc. 


Please caU today 1-800-25 FLASH CACHE OWNER $ 19.95 
or see your local dealer. 

6352 North Guilford Ave. Indianapolis, IN 46220 (317) 253-8088 
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DATA BASE MANAGEMENT 

Clipper . . $40 

dBase IV Ca 

dBase IV LAN Ca 

DB'XL Diamond . . !0 

Etjreka Ca 

Genifer 10 

Nuisheil 12 

Paradox 2 0.Ca 

PFS Professional File .. 11 

OSA 18 

OSAWrite 10 

BapidFile.18 

Revelation. 46 

RBaseForDOS. 42 

Rellex Ca 

VP Experl 11 

VP Info 5 


GRAPHICS 

Energraphics 
Freelance Plus 
Generic CAO w/Dot Plol 3.0 
Harvard Graphics 21 ... 

In-A'Vision . 

Microsoft Chart 3 0 . 

News Room . 

News Room Professional . . 
Phntmaster Plus 
PrtntShop 

Turbo Graphix Tool Box 

VPGraphtx . 

Windows Draw If 


UTILITIES 

1 DIR Plus 
Bookmark . 

Brooklyn Bridge 

Carousel 2,0 . 

Copy II PC 
Copywrlle 

Corefast. 

Cruise Control. 

Disk Optimizer 4.0 . 

Disk Technician ... 

Doub!eDOS4D . 

DS Back-Up Plus. 

Faslback . 

Fastback Plus . 

Keywofks 

Lapfink . 

MaceUtililies 
Microsoft Windows 286 . 
Norton Commander 
Norton Edilor 
Norton Ulililies 4.0 

Note It Plus. 

PC Toots Deluxe , 

Prmtworks for Lasers. 

Referee . 

Sidekick Plus 

Sideways. 

Smart Notes 
SOZ Plus 

Superkey .. 

UnfockDPIus . 

Unlock Masierkey 
XTree Professional 

ACCESSORIES 

Copy 13 Option Board Deluxe 

Masterpiece. 

Masterpiece Pius. 

Masterpiece Remote 
MousePad byMousetrac. 
Summasketch 12 x 12 Plus . 

NOVEU 

ANW/2B6w/KeyCard. 

SFTlSIW286w/Kev .. 

SFT/206LVUW.'Key Card . 
Ail Others 


LANGUAGES 

Bas ic Comp i I er IM icro soft) 

C Compiler (Microsoft) , 
Cobol Compiler [MicrosoH) 
Fortran Compiler 
(MicrosofliA 1 
Lattice C Compiler 
Macro Assembler (Microsoll) 
Pascal Compiler (Microsoft}. 
Quick Basic 4.0 
QuickC 

Ryan McFarlan Fortran 
Ryan McFarlan Cobol 
Turbo Basic , 

Turbo C 

Turbo Pascal 4.0 
Turtjo Prolog . 

Turixi Prolog Toolbox 


MICE 

PC Meuse il w/Paint 

(Bussor Serial). 

PC Mouse It 

w/Autoskelch [Buss or Seriat} 


TRAINING 

Chuck Yeager 
Adv Flight Simulalor . 
LeisC 

Mavis Beacon Typing 
MS Learning DOS 

MS Flight Simutalor. 

PC Logo. 

Turbo TutDr4.0 

Typing Instructor Encore . 

Typing Tutor IV 

SPREADSHEETS 

Cambridge Analyst 
4 Word .. 

HAL . . . , . 

Lotus T2-3 Ver 2 01 . 

Lotus Manuscript . 

Lotus Report Writer. 

MS Excel .. 

Mull ip Ian 4.0 (Microsoft) ... 
PFS Professional Plan .. 
Quail ro 
Supercatc4 
Twin Classic.. 

VP Planner. 

VP Planner Plus. 


PROJECT MANAGEMENT 

H arvard Tola I Project Mg r. 111 $3> 
Microsoil Project 4 0 2 

Timeline 2.0. 2- 


Microsoft Buss Mouse 1.0 .. 
Microsofi Serial Mouse 1.0 . 
MS Buss Mouse w/CADD ... 
MS Serial Mouse w;'CADD . 
MS Buss Mouse wWindows 
MS Serial Mouse w/Windows 
Optimouse 

fPCMou&e)w/Dr,Halolll 


WORD PROCESSORS 

Easy Extra. 

Word{Microsotl}. 

Multimate Advantage II .. 
PFS' Professional Write . 
Volks writer 3 

Volkswhter Deluxe Plus... .. 
Webster New World Wri ler 
Webster Pro Spell Checker 
Webster Thesaurus 
Word Perfect 5 0. 

Word Perfect Executive ,. 

Word Perfect Library. 

Wordstar Pro Pack 4.0 . 

Wo rdsi ar 2000 PI us 3.0 . . 


INTEGRATIVE SOFTWARE 

Ability Plus SVi 

Enable 2-0 

Framework III. 41 

MSWorks. 1 

PFS'1st Choice.1 

Smart Sollware System . 35 

Symphony . .4t 

ACCOUNTING 

ACCPAC Easy $5 

Bedford Accounting . 13 

ACCPAC0PI . Ci 

DAC Easy Accounting 5 

DAC Easy Payroll. 5 

In-House Accountant . . Ifl 

One Write Plus 2,0 .. 11 

One Write A/R. A/P, Payroll, 11 

Time Slips III..10 


■ •%•••%» * 1 


DESKTOP PUBLISHING 

Newsmasterll. 

Page maker . . 

PFS: First Publisher 
Ventura Publishing 


No Charge for VISA mi RAasEerCard. - All products carry Only man ufacturer’s warranties. We do not 

Mfe Do Hot Charge Your Card Until Yquf Outer 1| Shipped. honor guarantees, rebates, trial period pnvileges dc promotional 
You Pay the Groood Shi ppmg se.QQ [excepi Alaska and Hawaii) programs oHered Dy manulaciurers. 

We Pay Ihe Air Klference. * No APO, FPO, or irteroational orders, please 

free Air applies ONLY to orders opto tO lbs. & Over $100. ' Call hehire submltllng EO.'s. Ask tor Nallunal Accouitls, 

t-io lbs S6.00.11-20 Ihs SIO. * Personaf and Com parry Checks Will delay Sbippng 3 weeks 

Add 5% torC.O D Orders * Prices, iemns A Availabildy Subject to Chao^ Without Nohce 
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DISK DRIVES 

Bernoulli Box 
10 Meg 
20 Meg 

40 Meg. 

Beta Ext 20 Meg 

Beta Int 20 Meg. 

Seagate 

20 MG w/WD Controller. 

25M40MegAT . 

AT 40 MEG 251. 

Other Models. 

Teac 

1.2 MEG AT. 

Floppy F55BV. 

Toshiba 

3.5Dr720K . 

3.5Dr14MG 

HARD CARDS 

Plus 20 MG 
Plus 40 MG 


AIR EXPRESS SHIPPING 

You Pay the Ground Shipping 
We Pay The Air Difference 


Alps 

Allegro. 

ALQ224E 
ALQ318 . 

ALQ324E 

2418 . 

2424 . 

Other Models 
AST 

Turbo Lazer 
Citizen Printers 
120D ., 

180D 

MSP 40. 

MSP 45. 

MSP 50 . 

MSP 55 . 

Premier 35. 

Tribute 124. 

Diconix 

150. 

300 . 

Epson Printers 
Hewlett-Packard 
Desk Jet 

Lazer Jet Series II 
PaintJet 
NEC 

P2200 . 

P5200 . 

P5300 . 

Other Models .. 
Okidata 

320 . 

390 . 

Lazerline6. . . 
Panasonic 
1080IM2 .. . 

10911 M2. 

3131. 

3151 . 

Lazer4450 , 
StarMicronIcs 
Toshiba 
321SL .... 

341 SL . 

351 SX . 

Page Lazer . 


BDARDS 

AST 

Hot Shot .. 

Six Pack Plus. 

Xformer . 

Other Models 
ATI 

EGA Wonder. 

VIP. 

Hercules 

Color Card. 

Graphics Card Plus 

Incolor. 

Intel 

Inboard 386 PC . 

Inboard 386 AT w/cable 
4020 Aboveboard. 

80287-6 . 

80287-16. 

Orchid 

Designer VGA . 

Tiny Turbo. 

Twin Turbo. 

VGA. 

Paradise 

Autoswitch 350 . 

VGA-t- . 

VGA Professional. 

Video-7 

Fastwrite VGA. 

VGA. 

Vega Deluxe . 

V-RAM . 


AST 

Model 80 $1440 

Model 140 2685 

Model 340 .3999 

Model 390 . 5409 

Other Models . .Call 

NEC 

Multispeed EL II.1479 

Toshiba 

T-1000 . 785 

T-1200F. 1370 

T-1200FB. 1569 

T-1200H. 2285 

T-1200HB.2415 

T-3200 . 3785 

T-5100. 4895 

Zenith 

Supersport/2. 1655 

Supersport 20 MG 2479 

Supersport 286/Model 2 3445 


KEYBDARDS 

Keytronics 

KB5151. 

KB5153. 

KB101 +. 

MDNITDRS 

Amdek 

410 

432 . 

V210A. 

NEC 

Multisync II . 

Multisync Plus. 

Multisync XL. 

Monographic System.. 

Other Models . 

Princeton 

Ultrasync. 

Samsung . 

Sony 

Multiscan (1303). 

Mitsubishi 

Diamond Scan . 

Zenith 

1490 . 


Hayes 

1200 . 

1200B . 

2400B . 

Prometheus 
1200B w/Software 
2400B w/Software 
Other Models . 

US Robotics 
Password 1200 . 

Courier 2400 . 

Courier 2400E . . 
HST9600. 




NDVELL 

Altec Passive Hub . _ 

AQUILA 8 Port Active Hub 
AQUILAArcnetCard ... 

SMCIIOArcnet . 

All Others. 


To Place an Order 1-800-528-1054 • Order Processing (602) 944-1037 

To Follow Up on an Order (602) 944-1037 *3 00 P nr Mcxi -Fn 

Order Line Hours Monday-Friday 7:00 a m.-6:00 p m 

Saturday9:00a.m -100 p m • We Do Not Guarantee Machine Compatibility 

Mailing Address: 

B804N. 23rd Avenue’Phoenix, Arizona 85021 


a #w# a 

ORDER LINE 






HARDWARE 
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do, trying to use the program with an or¬ 
dinary monitor is nearly impossible; 
after a while, the flicker will drive you 
nuts. 

However, if you’re willing to spend 
the money, there’s an elegant remedy. 
The Amiga has built-in video and stereo 
output, but there’s also a video slot that 
can accommodate a third-party video 
board. Joanne Dow brought over the 
most popular one, a board called Flicker 
Fixer from Micro Way. Flicker Fixer out¬ 


puts analog color at 31 kHz, and thus will 
play to most multiple-frequency moni¬ 
tors. In particular, it works with the 
NEC Multisync monitor, and spectacu¬ 
larly well with the FTM. (We had no 
problem with red, even on my flaky old 
FTM.) The result is gorgeous. 

Make Your Own Movies 
One of the standard programs for the 
Amiga is Deluxe Paint II from Electronic 
Arts. At least one version of I>eluxe Paint 


has been around since the early days of 
the Amiga, and indeed, the program 
helped mate the machine popular. Now 
there’s I>eluxe Productions, which lets 
you take pictures drawn with Deluxe 
Paint II (or, for that matter, pictures 
taken from any other source, including 
scanned-in pictures, provided only that 
they’re stored in the Amiga standard 
image data format) and mix them. You 
can also mix in images from a VCR. 

The results can be rather spectacular. 
Bring in, say, a map of the U.S.; overlay 
that with clouds and lightning; move the 
clouds across the map as the lightning 
flashes; bring in other weather fronts 
and move those; add titles and text boxes; 
and so forth. You can do an illustrated 
weather show that your local TV station 
would be proud of. 

Deluxe Productions is quite easy to 
use, in the sense that it won’t take an 
hour to learn how to do what I described 
above. It might take a lot longer than that 
to get it right, but that’s a matter of artis¬ 
tic talent, not understanding the pro¬ 
gram. There is a learning curve, but 
much of what you must do is intuitive, 
and the rest is fairly simple to remember. 

Deluxe Productions is capable of a 
kind of animation. It has a dozen ways to 
wipe images on and off. (“Wipe” is the 
term used to describe the way the image 
appears: does it start at the upper left 
corner and wipe itself on down to lower 
right? Or perhaps start in the middle and 
sort of spiral on?) You can bring in vari¬ 
ous objects, move them, and control how 
long they move and how long they pause. 
Wipe in a new background picture. Bring 
in more objects. Edit all the scenes that 
you’ve created. There are a bunch of 
other features, all described in a thick 
manual that for once has lots of examples 
and is easy to read. 

I don’t create ads, but if I did, I’d want 
a capability like this. It’s sure great for 
just noodling around with images. 

The manual says you need an Amiga 
with at least 1 megabyte of RAM. More 
memory helps; so does a hard disk drive. 
The manual also says you need Kickstart 
1.2. We found that the program works 
fine with the 68020 machine running 
AmigaDOS 1.3. 

Coming Attractions 
The Deluxe Productions manual informs 
you that the program uses all the “chip 
RAM” it can get, and it warns you to 
close all extraneous windows before you 
use it. Chip RAM is peculiar to the 
Amiga: the special Amiga chip set has 
512K bytes of very fast “video RAM” 

continued 
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STOP 

and Compare Our Quality and Prices 

Our Standards Are Their Options 


IEEE 12 MHz 286 
EGA Color System 


$1850 


• Samsung 14” EGA Color Monitor • 12 
MHz PC-AT Computer • Baby AT Case 
with Key Lock, Turbo, Power and Hard 
Drive LEDs • Everex Enhanced Auto 
Switch EGA Card 640 x 480 • Intel 80286 
CPU* Multi-speed 6/8/10/12 MHz • Key- 
tronics 101 Enhanced Keyboard • 640k 
Memory Expandable to 1 Meg* 200 Watt 
Power Supply * Seagate Model ST251 
42+ Meg Hard Disk Drive * SV*" 1.2 Meg 
Floppy Drive * Western Digital 2 Hard 
Disk and 2 Floppy Controller with 
Cables • Serial / Parallel & Game 
Port • Complete Operations Manual 

• 80287 Math Co-Processor Slot • One 
Year Warranty 


With EGA MultisyiK (Analog) ..... . $1950 

Wlh Monochmine + 40 Meg (ST'25l) . * * ♦ $1450 
With Monochrome + 20 Meg (ST-225) ,,,, $1350 



286 16 MHz 0 Wait State 
Running at 21.0 MHz 


IEEE 20 MHz 386 EGA Color System $2995 


• Samsung 14" EGA Color Monitor * 20 MHz 0 Wait State Computer • Everex 
Enhanced Auto Switch EGA Card 640 x 480 • AT Case with Key Lock, Turbo, Po wer 
and Hard Drive LEDs (Tower Case available, see below) • Intel 386-20 CPU (not a 
386-16) • Keytronics 101 Enhanced Keyboard • 1 Meg Memory • 220 Watt Power 
Supply • Seagate Model ST251 42+ Meg Hard Disk Drive • SVi” 1.2 Meg Floppy 
Drive • Western Digital 2 Hard Disk and 2 Floppy Controller with Cables • Serial / 
Parallel & Game Ports • Math Co-Processor Slot • Complete Operations Manual 

• One Year Warranty 


386-20 MHz EGA Tower Cese 40 Meg (ST-251). 

386-20 MHz EGA Multisync (Analog) 40 Meg (ST-251) . 

386-20 Mhz EGA Tower Case 80 Meg (ST-4(I96 28 m$) . 

386-20 MHz EGA Multisync Tower Caae (Analog) 80 Meg (^-4096 28 tns) 






$ 1 % 


All Systems Also Aymlable with VGA 

To Order, Call: 


1 - 214 - 931-3777 


$3195 

$3295 

$3495 

$3595 


IEEE 16 MHz 286 . 

EGA Color System $2250 

• Running at 21 MHz • 0 Wait State 

• Samsung 14” EGA Color Monitor 

• 16 MHz PC-AT Computer • Baby AT 
Case with Key Lock, Tlirbo, Power and 
Hard Drive LEDs • Everex Enhanced 
Auto Switch EGA Card 640 x 480 

• Intel 80286 CPU • Multi-speed 8/16 
MHz • Landmark Test of 21 MHz 

• Keytronics 101 Enhanced Keyboard 

• I Meg Memory Expandable to 8 Meg 
on the Motherboard • 200 Watt Power 
Supply • Seagate Model ST251 42+ 
Meg Hard Disk Drive • 5Vi" 1.2 Meg 
Floppy Drive • Western Digital 2 Hard 
Disk and 2 Floppy Controller with Cables 

• Serial / Parallel & Game Port • Com¬ 
plete Operations Manual • 80287 Math 
Co-Processor Slot • One Year Warranty 

Wilh EGA Multisync (Anting) _ .$2350 

Wi(h Mofiochrorae + 40 Meg (ST-251) * *»* $1850 
With Monochrome + 20 Meg (ST-225) . $1750 



ieee, inc. 17120 Dallas Parkway • Suite 212 • Dallas, Texas 75248 

TEKMS: One Yar (12 monitu parts f 12 monihs bbo^ 30 (by guBrnnice (exduding sbtp^n| cliacp). We accept Visa. MasifiiCaid. Ursonsrr (add 3% far crediE cards), cashiar's checl; maney onbf, Wit trimsTer and personal 

checks (personal cbccbi, please allow 10 worlmtg days to dear). Shipping and insurance citra. Prices and availabilicysubjccMo changowilhautnciliocJEEE reserves the right to salstiluttequtvalieTif or better praducis. No OOD's accepted. 15% reAidi- 
mg fee cut tmauthorii^ecl returns. IBM XT/ATsit tiadtnraTks ofLBM Corporatkin. HOURS: (Central TniK’>9 ajn. In 7 p,ni. Mnadtry thraoEh pTiday, 9 a-iiL toS p.ni. MlilHIl DJkLI AS CM AlMDt OP OGM HSROl 
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built into the system. (There is also “fast 
RAM/’ which corresponds to “mother¬ 
board RAM” on an IBM PC.) Chip 
RAM controls the Amiga’s screen 
images. Programs can get into trouble if 
you have left a lot of screen windows 
open and the program needs more chip 
FLAM than is available. 

By the time you read this, Commodore 
will have upgraded the Amiga: there will 
be an optional new chip that contains a 
full megabyte of chip RAM, enough that 
no program should have any problems. 

The PC Side 

The Amiga 2000 was designed to com¬ 
pete with the IBM PC. The notion was 
that the PC is boring; the average banker 
or businessperson would really prefer an 
exciting computer like the Amiga but un¬ 
fortunately has no choice because the 
work must be done. Enter the Amiga 
2000, which has an IBM PC built into it. 

This was no bad marketing notion, but 
It wasn’t carried out very well. For one 
thing, there’s no real attempt to marry 
the Amiga capability to the PC side. As 
far as graphics are concerned, the Amiga 
side of the system might as well not exist. 


Another problem is that the PC side is ab¬ 
solutely and completely vanilla—a slow, 
cumbersome, and rather boring ma¬ 
chine; the rest of the world has moved on 
to PC AT technology. Worse, most avail¬ 
able speedup boards that convert a va¬ 
nilla PC into an AT don’t work on the 
Amiga 2000, which isn’t quite 100 per¬ 
cent PCompatible. 

It’s pretty close to 100 percent, how¬ 
ever, The standard test programs, like 
Flight Simulator, work well enough. So 
do most IX)S utilities, like Norton Util¬ 
ities and Norton Commander. 

We were even able to get the LAN¬ 
tastic local-area network running. (You 
have to set the LANtastic board to use in¬ 
terrupt request 5, but that’s no problem.) 
As a result, you can access CD-ROM and 
WORM (write once, read many times) 
drives through the network, making the 
PC side of the Amiga a great deal more 
useful. You can also use LANtastic to ac¬ 
cess the PC side of the Amiga from your 
remote PC or AT, 

The Amiga itself is a fascinating ma¬ 
chine, the sort of thing most BYTE read¬ 
ers always wanted, especially back in the 
early days when all we really wanted 


from our machines was a bit of fun. It’s 
the greatest games machine in existence. 
(Wait until you see Rocket Man. Also, 
about the time you read this. Dungeon 
Master will be available for the Amiga.) 

The Amiga also has enormous poten¬ 
tial for education. It’s cheaper than a 
Mac n, and powerful enough for nearly 
anything ytxj’d want in a classroom. 

Unfortunately, there isn’t much busi¬ 
ness software for the Amiga side of the 
2(X)0, and while the Amiga in the hands 
of an expert can do things few PCs will 
ever do, it takes, if not an expert, at least 
someone very dedicated to learning the 
machine to get serious work out of it. 
There are still bugs, and AmigaDOS, 
while powerful, has some odd quirks. 

Commodore is making progress. The 
68020 Amiga with Amigi^OS 1.3 is a 
giant step in the right direction. 

Scanning^ Faxing, and Printing 

The Amiga doesn’t have much business 
software, but the Mac 11 certainly does. 
It’s got other stuff, too. 

We recently got an upgrade for the 
LaserWriter. Plugging it in is no prob- 

continued 
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The perfect solution for upgrading your existing PC/XT/AT to 
“State Of The Art” 3.5“ floppy disk technology! The Model 
853W (720K} and Model S73W (1.44MB/720K) 3.5” drives 
are "drop-in" replacements for 5.25” drives! Disk format is 
fully compatible with popular Laptops (IBM, Toshiba, Zenith, 
etc.) and the new IBM PS/2 modefs. Both units come com¬ 
pletely assembled and contain everything that you need, 
including Premium SONY drive, interface adapters, soft¬ 
ware device drivers and complete documentation. These 
drives utilize your existing controller so no additional slots 
are required (1.44MB requires AT class controller or spe¬ 
cial PC/XT High-Density Controller available from Tiger- 
tronics). Available with gray or black bezel (specify). 


Model 853W 
(720K) 

$1 29.95 


Model 873W 


$ 159.95 

400 Daily Lane * P.O- Box 5210 
Grants Pass, Oregon 97527 


(1.44Ma 


ti^ertraniLB 


iNCORPORATED 



IMMEDIATE DELIVERY! 

Call 503 474>67CIO or 503474-6701 
FAX 503 474-6703 



A Message To 
Our Subscribers 

F rom time to time we make the byte 

subscriber list available to other companies who 
wish to send our subscribers material about their pro¬ 
ducts. We cake great care to screen these companies, 
choosing only those who are reputable, and whose pro¬ 
ducts, services, or information we feel would be of in¬ 
terest to you. Direct mail is an efficient medium for pre¬ 
senting the latest personal computer gpods and services 
to our subscribers. 

Many BYTE subscribers appreciate this controlled use 
of our mailing list, and look forward to finding infor¬ 
mation of interest to them in the mail. Used are our 
subscribers’ names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information is 
of benefit to our subscribeis, we firmly respea the wishes 
of any subscriber who does not want to receive such pro¬ 
motional literature. Should you wish to restrict the use 
of your name, simply send your request to the follow¬ 
ing address. 

BVIk Magazine 
Attni Subscriber Service 
RO. Box 7643 

Teaneck, NJ 07666-9866 tm 
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Pick vour printer problem 
and we’ll show you 
a solution. 







Check off your biggest frustrations 
with your printer, and we’ll tell you 
about a state-of-the-art remedy 
from AEG Olympia. 

□ Poor quality print: 

Never send out a shoddy or 
unreadable document again. Let us 
show you what first class printing 
looks like on everything from a 
daisywheel to our Laserstar 6. 

□Too slow: 

How does 240 cps on a 24-pin dot 
matrix sound to you? Or a laser 
printer that goes almost twice as 
fast? 

□ Hard to operate: 

We have 8 different models with 
simplified front-panel controls. 
Easy to learn. Easy to run. 

□ Clumsy paper handling: 

Too hard to switch between fanfold 
and single-sheet feed? How about 
a machine with Paper Parking that 
you don't have to switch at all? 


□ Limited compatibility: 

Our printers can make just about 
any PC look good, from IBMs to 
Apples, and they’ll run on all popu¬ 
lar software programs. 

□ Too noisy: 

Shut your eyes, and you can’t tell 
whether our Laserstar 6 is on or 
not. 

□ Not enough fonts: 

We have 24-pin dot matrix modeis 
with 4 resident fonts, our Laserstar 
6 has 9, and for each you can get 
additional plug-in font cards. 

□ Too expensive: 

If you want price/value, look at 
our best selling dot matrix model 
NP30. 

□ No support: 

Part of our “product" is our nation¬ 
wide dealer network. If you have 
questions about any AEG Olympia 
printer, the answers are only a 
phone call away. 


Tear out this page 

and mail It with your name and 
address to AEG Olympia, Dept. 
ADV, Box 22, Somerville, NJ 
08876-0022. Or if you’re In a hurry, 
call us at 1-800-999-6872. It’s the 
first step to making your problems 
go away. 


Name Title 


Telephone 

Company 

Address 


City_State Zip 

985 


AEG 

OLYMPIA 
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helps save time, money, and cut frustrations. Compare, evaluate, and find products. 


FREE MasaxiMl 

And newstetto by respected ndustiy oplnyon leader Bruce LyiKh* 
Re^ up wHfi indutliy irerids and events. Learn about InMguing new products 
‘>gles. Get ■ ' 


t the inhxmed opinion o( 


devebpment opots < 
programming slialegy 1 year (6 issues) at PtogranuBcr's ^xlale PliJS pePork 
issues ot The Prograimwr's Letter for ortly $SOI Cal for your FREE sample 
Issue of each! Mention EiVCSS 


Assemblers 


List 

Ours 

MS Macro Asm 

150 

105 

Turbo Assembler/Debugger 

150 

105 

Visible Computer 80286 

100 

89 

C Language - Compilers 

AZTEC C86 - Commercial 

499 

CaU 

High C-286 - by MelaWare 

595 

Call 

Lattice C - V3.3 

450 

289 

Microsoft C 5.1 - w/CodeVlew 

450 

299 

Microsoft QuickC 

99 

69 

Turbo C • by Borland 

150 

105 

Watcom C6.5 - highly optimized 

295 

269 

Dbase & Tools 

CLEAR for dBASE 

100 

89 

Clipper Sumnrrer '87 

695 

449 

dBASE IV 

795 

529 

dBRlEF w/BRIEF 

275 

CaU 

dBug - source debugger 

195 

179 

Documentor 

295 

239 

DBLX Interpreter 

199 

149 

FoxBASE+ - V2 1 

395 

259 

FoxTool Box 

295 

279 

Genifer - code generator 

395 

259 

R&R Reblional Report 

149 

139 

R&R Clipper & FoxBASE 

55 

45 

Quicksilver DianK>nd 

599 

369 

Ul Programmer 

295 

249 


N«w Discovery 

D IlM 4atn la w aga 


by Caitex Software, ksc. 4GL relational data marsagement systen 
3-step data manipulalion Isolate, arrange, report). Extenstve file 
Impoi^eimort. Unlimited number of data files per database 
Ex^ple database ontne. 


Debuggers 


Periscope 11 - breakout switch 

Periscope 111 • 10 MHz version 

List 

175 

1395 

Ours 

139 

1129 

Editors 

BRIEF 

195 

CaU 

Edix 

195 

159 

Epsilon - fike EMACS 

195 

159 

KEDIT like XEDIT. V.4 

150 

129 

Personal Rexx 

125 

109 

ME Macro Editor - Source 

189 

159 

MKS VI 

149 

129 

PC/EDT - macros 

295 

269 

SPF/PC - V2.0 

245 

189 

VedM Plus 

185 

139 

1 Text Screen | 


C Worthy w/foems 
with source 

Curses by Aspen Scientif 
Greenleaf DataWindows 
PowerScreens - by Blaise 
VH 2 unin C - source, menus 
Windows for Data 


295 

295 

119 


Cal) 

Call 

109 


295 219 

129 99 


225 

295 


169 

265 


Note: Mention this ad. Some prices are specials. Ask about 
COD and POs. Formats 3” laptop now available, plus 200 
others. UPS surface shipping add $3/per normal item. AH prices 
subiect to change without notice. 


Established 1983. We carry over 1,100 different products. Call today for complete technical 
information and advice, our catalog, bterature, and solid ualue. 

SB Pond Pwli Ho«d 
Hkiglhani. MA 02M3 
Maw: 800^442a07U 

or 617 740 2SI0 lO/m ■■ ■ /■ ■■ M F S 30 800 

T.W.67»M4<1 fl I fl il 1 S- 1000 4 00 

FAX 749 2018 


800 - 421-8006 


UTAH 


COBOL 


1 NEW 

1 VERSION 5.0 

*6 

9 

95 

■ 



For IBM® PC’s, XT’s, ATs and other CX)S machines. Needs only 1 disk 
drive and 128K memory. This is the one you’ve heard so much about - with 
fast compile times, small object code modules, not copy protected, no 
royalties, and clear error messages. Version 5.0 is based upon ANSI-74 
standards with new dynamite features including: 

• Nested IPs and nested conditions. 

• Indexed files (ISAM) with up to 24 keys (includes START verb). This 
advanced feature requires the software package Btrieve® which is 
optionally available. 

• ACCEPT (line, column) numerics with decimal point alignment, numeric 
checking. AUTO-SKIP, SECURITY. LENGTH-CHECK, EMPTY-CHECK, ATTRIBUTE (color). FROM ES¬ 
CAPE KEY. DAY. DATE, TIME. DAY-OF-WEEK. 

• Fast memory mapped DISPLAY’S (line, column) ERASE. BEEP, ATTRIBUTE (color). Can display 
entire screen with one DISPLAY statement. 

• Windowing, pop-ups, color and overlays. This advanced feature requires the software package 
Saywhat?!^'* which is optionally available. 

• An easy to use, COBOL source code EDITOR with auto line numbering. A-margin, B-margIn tabing with 
full screen cursor control. 

Also available: Utah SuperSort®, a fast sort program callable from Utah COBOL; Utah FORTRAN; Utah 
BASIC; Utah PASCAL; Utah PILOT. Used by 50,000 professionals, students and teachers in 40 countries. 
30-day money back guarantee. Discover the ease and simplicity of COBOL, today! 


Phone order rushed 
by UPS 2nd Day Air: 

( 702 ) 827-3030 



Since 1977 

Ellis Computing, Inc. 

5655 Riggins Court, Suite 10 
Reno, Nevada 89502 


IBM is a registered trademark of International Business Machines. Inc. Btrieve is a registered trademark of Novell, Irrc. 
Saywhat?! is a trademark of The Research Group. SuperSort is a registered trademark of Micropro International Corporation. 
Utah COBOL is a trademark of Ellis Computing, irx:. €> 1987 Ellis Computing, Inc. 


lem, or at least it isn’t for ordinary estab¬ 
lishments. My LaserWriter sits on a low 
shelf below the Hewlett-Packard Laser¬ 
Jet in the printer comer of the office; get¬ 
ting at that sucker in order to change 
boards isn’t easy. It’s especially hard just 
now, since every rolling test stand and 
table seems to be covered with machin¬ 
ery. They’re all in this together, I tell 
you. 

Anyway, eventually we cleared off a 
test stand so we could work on the Laser¬ 
Writer. After that, upgrading it to NTX 
II status was a snap: loosen two screws, 
pull out the old smarts board, and insert 
the new one. Whole operation took about 
a minute. Of course, it took another 10 
minutes to get the upgraded LaserWriter 
back where it belongs and connect all the 
cables, but that’s not the machine’s fault. 
(Actually, it is Apple’s fault: not that the 
LaserWriter is large and heavy, but that 
the silly little cables are small, delicate, 
and a b^r to connect properly.) 

Once that was done, we could connect 
up the Apple scanner. That turns out to 
be easy: it’s a small-computer-system- 
interface device, so all you have to do is 
select a unique number for it and connect 
the cable. Naturally, the cable Apple 
supplied is just too short to let me put the 
scanner in the most convenient place, but 
why did I expect anything else? 

Using the scanner seems to be easy 
enough. There are a lot of fine points I 
haven’t picked up, but in general the 
Macintosh philosophy has been fol¬ 
lowed: the way to do something is gener¬ 
ally obvious, and if you noodle around 
with menus to see what various options 
do, you’ll learn quickly enough. There’s 
also quite a nice tutorial. 

Once an image has been scanned in, 
you can diddle with it a bit, then save it. 
The software recognizes two save for¬ 
mats—a PICT format, which can print to 
PostScript printers, and a MacPaint for¬ 
mat. The MacPaint image can’t be big¬ 
ger than 8 by 10 inches. The AppleScan 
software can read only PICT files. 

When you have your image in mem¬ 
ory—it will be a big file, and you’ll much 
appreciate having Priam’s 330-megabyte 
MacDisk if you’re going to save many 
images—you can print it on the Laser¬ 
Writer II, or send it by facsimile if you 
have an AppleFax board. You can also 
accept an incoming fax to be printed on 
the LaserWriter or stored on disk. We’ve 
got AppleFax, but what with all the other 
activity around here, it never got in¬ 
stalled. Next week for sure. I have no 
doubt it works. 

Apple equipment isn’t cheap, espe- 

continued 
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Order Status. 

Technical & Other 
Info (602) 246 2222 
FAX# [602) 246-7B05 

Call for programs not fisted 



M^lREHOUSE^Tk 

PRODUCTS MICROSOFT PC Excel 
SPECIAL $250 
Call on all Microsoft Mouses 

TOLL-FREE ORDER UNE1-800-421-3135 


Holiday 


SPECIALS 

Complete Epson Equity I Plus w/Printer $1249 
Comptefe Epson Equity II Plus w/PrInter 2369 
Complete AT&T 6386 WGS w/PrInter 2795 


-SOFTWARE- 


Accounting 

Dac Eas'/AccL3.0.Low Price 

Dac Easy Light. S39 

Oac Easy Payroll... Low Price 

Dollars 4 Sense.94 

In House Acct. ... 112 

Managir>g Your Money 4.0 .117 


Desktop Publishing 

Pagernaker Ver. 3.0.. S475 

PFSiFirsi Publisher 2.0__ .,. . 73 

\/eniiura Publish?Br..Cait 


Graphics 


Boeing Graphics . , 


...$200 

Charttnasfer. 


199 

Design Cad 2D & 3D . 


148 

Diagram Master. 


.199 

Easy Cad . 


109 

Generic Cad . 


49 

In-A-VIsiOn . 


.270 

MicroaoftChart3.0 ... 


225 

Newsroom Pro. 


65 

Prinishop. . 


33 


Integrated 

AtHlityPlus.$145 

Enable.3S2 

MIcrosofI Works.108 

PFS 1st Choice .. ..79 

Smarl System .. ... 380 

Symphony.. .. 465 


Languages 

Laltice C Compiler.$220 

Mlcrgsoti C Compiler Ver. 5-0.Call 

Mlcrosofl Fortran Ver 4.1.260 

M icrosod Macro Assembler Vst. 5-1 84 


Communication Programs L 

Brooklyn Bridge Universal 

.$75 ■ 

Carbon Copy Plus. 

.108 ■ 

Crosstalk XVI . 

. 92 ■ 

Crosstalk MK4 ... . 

110 ■ 

Flying Dutchman. 

..64 ■ 

PC Anywhere HI. 

65 ■ 



Data Base Managers 

Clipper . 

. S425 

Condor3 . 

325 

DataPsrfect. 

Low Price 

DBase HI Plus. 

.375 

DB-XL Diamond ... 

. 115 

Fox Base Plus 21 

194 

Genrfer.. 

. IBS 

Paradox 2.0 Premium . ,, 

. 435 

PFS: Pro File. 

Call 

Pcwefbase. 

. 169 

Q4A3.0. 

Call 

Quicksilver Diamond .. 

329 

ReveLation Advanced .. 

.4BS 

B Base For DOS. 

.. . 425 

Raflex . 

90 

Relate & Report .. ,. 

. 112 

VP Info. 

63 



Languages 


MiCfOSolt F^ascal ., .. 

,1176 

Microsoft Quick Basic 4.0 

59 

Microsoft Quick C. 

Call 

Ryan McFarJan Fortran. 

. 390 

Ryan McFarlan Cobol . 

612 

Turbo Basic. . 

Call 

TurtioC2.0. 

. Call 

Turbo Pascal. 

Call 

Turbo Prolog 20... 

. 90 


Multi-User Software 

Fox Base t... $299' 


Microsofl Word . 

Wbrd Perlect 5.0 ,. 
Word Perfect Modules 


20S 

.355 

ea79 


Project Manager 

Microsoft Project .S299 

Super Project Plus.255 

Timeline 3.0.323 

Harvard Total Projecl Mgr.355 


Spreadsheet 

Lotus 1-2-3. $295 

Microsoft PC Excel .250 

Ouatlro.143 

Surpass...329 

PlanPerfsct.Celt 

VP Planner Plus.117 




Utilities 

Core . 

Copy 11 PC. 

Copywrite. 

Cubit .. 

□e$qview 2.01 . 

Direct Access - . 

Eureka.. 

Fastback Plus . 

Formlools.. 

Graph In the Box 2 .,. 

Microsoil Windovra 286 Ver 2,1 

Norlon Advanced. 

Norton Utilities ., 

PC Tools Deluxe. 

Pfokey4,0. 

Q DOS I!. 

Plghtwriier . 

Sidekick Plus. 

Sideways... 

SQZPIus. 

Superkey. - . 

Lightning. 

Xfree. 


75 
$19 
39 
39 
72 
.49 
99 
Call 
55 
Call 
55 
.55 
75 
.48 
37 
70 
.49 
,75 
115 
39 
. 55 


.79 

.35 


Word Processing 

MicrosoH Word 4.0. SI 85 

Mullimate Advantage II.285 

Qard A Write. .110 

Webster Spellcheck.37 

Word Pertect 5.0.Call 

Word P&rtect Executive __ 124 

Word Porfect Ubrery 2-0.65 

Wordstar Pro 5.0 ... .239 

Wordstar 2000 + . 229 


- HARDWARE- 


AST 

Rampage/2... 

RampaQe286w/5i2K. 

SixpacPlusw/64K 

Ail Other AST Products 

EVEREX 

2M0Above PC/XT w/o Mem . 
3MB Above AT w./q Mem _ 

ORCHID 

Ram QuesE Extra PS/2_ 

INTEL 

Above 286 w/5t2K... 


Call 
$399 
. 129 

.Caff 

. 79 


EGA Monitors 

Casper. $410 

Princeton Ultra Scan.539 

Mitsubishi Diamond Scan ., ... 509 

NEC-Mullisyncll.599 

Zenith 14'Rat Screen.650 


Accessories 

1 

1 

Copy II PC Deluxe Bd, 

..S101 

1 

Curtis Ruby ^ .. 

.69 

■ 

Logical Connection... 

429 

1 

Mach III Joystick. 

...36 

■ 

Masterpiece. 

...65 

■ 

Mastafpiece + .. ..... 

..95 

1 

1 50 Walt Power Supply 

.69 

1 



Orchid Tiny Turbo 

269 


COMPUTERS 

EVEREX 


2ee, 10MH?, 0 Wait , 

$1149 

286,10MHz, 1 Wait. 

999 

286,12.5MHz, 0 Wall 

1349 

ACER 


710 w/o Monitor . 

. Cail 

900 w/o Monitor.. 

Call 

SHARP 


PC 4501 . 

$765 

PC 4502 . 

Call 

PC 4521 . 

Call 

ATiT 


6286 WGS . .. 

1499 

6300 WGS . 

919 

6386 WGS, 40 MB H.D. 

2999 

63SS. 135 MB H O. 

4599 

ZENITH 


Super Sport 288/20MG. 

Call 

Super Sport 8O08/2-F|mpies .. 

.. Call 

Super Sport 808a/20Me . . 

. Call 

NEC 


Mu It! speed-2. 

Call 

Aii Other 


NEC Products . 

Call 



VGA/EGA Boards 

L 

AST VGA-H {1604). 

$349 1 

ATI EGA Wonder BOO. 

229 ■ 

Genoa Super EGA Hi-Res ■+ ... 

.186 ■ 

Orchid Designer VGA. 

309 ■ 

Paradise Aulo 4S0 .. 

179 ■ 

Paradise VGA Plus .. 

269 ■ 

Paradise VGA Prolf. 

399 ■ 

Ve^VGA . 

275 ■ 

Alt Oth^f EGA Products 

Caff ■ 


Hard Cards 

Plus 20 MB. 

.. $529 

i 

Plus 40 MB . 

. . 659 

1 





Hard Drives 

Seagate ST-225 20 MS w/cont. 
Seagate ST-238 30 MS w/cont 

Seagate 40 MB AT 251-2. 

Seagate 80 MS AT.. 

Seagate ST-12 S w/cont ., — 
Seagate ST138 w/coni .. ... 
Priam ........ . 


$265 
29S 
. Call 
.579 
.319 
.399 
Call 


Monitors 


AMOEK 


410 Amber. 

.. $145 

MAGNAVOX 


RGB. 

255 

SIGMA 


Laser view -r- 19“. 

. Call 

SAMSUNG 


Flat Amber. 

Call 

TTL Amber w/titt. 

76 

Color w/UII. 

249 

VtKiNG. 

Call 


Printers 


CITIZEN 


MSP40. 

$265 

120D .. 

. .146 

MSP 50. 

385 

EPSON 


LQ500. 

349 

LO850. 

559 

FX.&50. 

. Call 

LASERS 


Other Lasers. 

. Call 

ASTTURBOPS 

Call 

OKIDATALASERUNE6. 

. 1379 

OKI DATA 


OKI 320 . 

Call 

OKI 321. 

Call 

OKI 390. 

490 

OKI 391. 

. .679 

STAR MICRONICS 


NX 1000. 

.. .179 

NXIOOOColor . 

23fl 


Modems 



AZ2400lNTw/oSol1 . 

$129 


Everex 300/1200 w/Soil. 

...69 


Everex 2400 EXT, Error Cor, ., 

. 189 


Hayes 1200 EXT w/o soft _ 

. 299 


Hayes 1200B INT W/ Soft . 

269 


Hayes 2400 E XT w/o Soft ... 

.435 


Mi^nt Pocket Modem. 

...114 


U.S, Robotics 2400 w/o SofI . . 

.335 




Mice 


L 

Z-Nix. 

$37 

1 

Logitech .. 

.. . 66 

1 

Microsofl Bu$ w/Paintbrush . , 

.92 

■ 

Microsoft Serial.. 

.92 

■ 

Optimousew/Dr Halo III . 

.89 

1 

Optlmouse w/DPG.. 

165 

1 



FREE SOFTWARE! 

Purchase over $100 and receive one of these disks absolutely FREE! Purchases 
over $250 get two free disks, over $400 gel three, or get all four disks when your 
purchase is over $500! 

I) MIXED BAG, 2) PC-WRiTE. 3) FONT-SET. 4) DR. DATA LABEL, 


TERH$: Stiipping miniamuin is $5,00. AZ orders + 6.7% safes tax. ParsonaJ check/company chiBck - 
aElow ttHjrtBsn (14) days to dear. We accept pitrcliase orders fronn audiofaed institutiofis for 3-5% more 
than cash price. All returns are subject to o-ur approval, There wilt be a 20% restock fee. MininiPm phone 
order $50. All prices are subject to change. Due to copyrigtit taws we r^nnottake back any open software. 




WAREHOUSE DATA PRODUCTS 

2727 West Glendale Ave - Phoenix, AZ 85051 

We do not guarantee compatibility 



No Charge for 
MasterCard or Visa 


Servicing our PC buyers with Phone Hours: 

iow prici ng and technEcat Monday thru Friday 6:30 am-9 00 pm. 

experience since 1979. Saturday 9 ^00 am-5:00 pm MSI 
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If you have PCs and VAXes, 
you NEED these products! 

For connecting your PC to a VAX, ZSTEM software includes DEC 
the PowerStation provides the VT240, VT220, VTIOO, IBM 3101, 
ultimate solution; a \/T200 layout TEK 4014 and DG D400 terminal 
keyboard bundled with sophisti- emulation, 
cated ZSTEM terminal emulation 
software. 

“Its performance is as perfect as 
an emulator can get..." 

DIGITAL NEWS 

For true terminal emulation call (800) 663-8702. 


KEA Systems Ltd. 

#412-2150 West Broadway 
Vancouver. B.C. CANADA, V6K 4L9 
Tel; 604-732-7411 Telex: 04-352848 VCR 
FAX; 604-732-0715 



People are taldng about us. 


F77L-EM/32-FAST 32-bit 
processing on 80386s with 
programs up to 4GB. $895 

F77L-EM/16—Use extended 
memory to write 15MB 
programs on 80286s. $695 


F77L—The compiler of choice 
among reviewers and professionals. 
New \fersion 3.0. $477 

Lahey Personal FORTRAN 77— 
Full 77 Standard and Debug^r. New 
Vfersion 2.0. $95 



Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. RO. Box 6091, Incline Village. NV 89450 
Tel; (702) 831-2500 FAX; (702) 831-8123 Tlx; 9102401256 
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cially top-of-the-line stuff like I have, 
and particularly since their latest price 
increases; but the Macintosh and its soft¬ 
ware are easy to learn, and everything 
works. For desktop publishing, the Mac 
II with its built-in fonts works better than 
anything we’ve seen on a PC. 

The other day, my son Phillip, the 
U.S. Navy Midshipman, had to put out a 
newsletter for his battalion. The material 
was all written on PCompatibles (the 
Navy, like the o^er services, uses the 
Zenith Z-248). Alex transferred the files 
from the PC to the Macintosh with Trav¬ 
eling Software’s PC Mac Link, then set 
up the newsletter on the Mac II with Al¬ 
dus PageMaker. They had the whole job 
printed on the LaserWriter II in one eve¬ 
ning, even though neither had much ex¬ 
perience with PageMaker before. 

Alex also found a use for the Multi- 
Finder: you can play Spectrum Holo- 
byte’s Solitaire Royale while PageMaker 
is formatting and sending your docu¬ 
ments off to be printed. There are eight 
different solitaire card games, including 
two I never heard of before. They play 
smoothly, and the cards have changeable 
backs. Changing the backs changes the 
figures on the court cards. Alex is partic¬ 
ularly fond of the vampire deck. Mean¬ 
while, PageMaker was doing a fine job 
with the newsletter. 

What with IBM and the Gang of Nine 
fragmenting the PCompatible world, 
Apple looks better every day. There’s 
even a good Lisp for the Mac II. 

Photon Paint 

Everyone writes paint programs, but 
Microlllusion has come out with the 
neatest Macintosh paint program I’ve 
ever seen. They call it Photon Paint, and 
what you can do with it on a Mac II is just 
plain spectacular. It makes me sad that I 
can’t draw, since we’re in the middle of 
preparing the Lunar Society’s briefing 
for potential sponsors; I could make 
some really great color slides with the 
Datacam screen camera, if only 1 could 
draw. Photon Paint says it’s compatible 
with other third-party art and presenta¬ 
tion software and can handle imported 
pictures of any size, so I presume I can 
scan images into the Mac II, then tweak 
them with Photon Paint. 

We’ll be making up our final briefing 
charts pretty soon; more next month. 

Stars! 

Years ago, the Los Angeles Science Fan¬ 
tasy Society took a trip out to the desert. 
One chap had never been outside LA be¬ 
fore. He stared up at the sky and was lost. 

continued 
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"TOPSPEED EARNS A 
STANDING ovation;' 


— Kent Porter, Dn Dobbs Journal 


"... TopSpeed is surely one of the 
finest new products introduced to 
date in the PC arena. ..DDJ doesnl 
give unqualified raves very often, 
hut there’s no question about it in 
this case; JPI *s TopSpeed Moduici-2 
isfirst-rate" 

Kent FVnter 
Dr. Dobbs Journal 

■’JFf Moduia-2 looks like another 
classic in the making. It generates 
code as good as or better than lead¬ 
ing C compilers and the program^ 
ming environment is a genuine 
pleasure to use'/ 

Dick Pouniain 
BYTE Magazine 

■7 liked all of the hard-disk space 
that vra j recovered after I deleted 
my BORLAND, MICROSOFT, and 
LOGITECH compiiers. because 
with TopSpeed Modula-2 all the rest 
are obsolete/ 

Roben D. Randall 
Donnelley Marketing 


In England and Eiito|i0 coittact; 

Jensen & Ptartners UK Ltd ^ 63 Ckrkenwell 
Ksad. London ECIM 5NR Phone; tO 1)253-4533. 
Compiler KiL £59-^5, TtehKit 04.95. VID 
£34,95. DOS 3-Psclt £J09,95 (£JJ9.95 after 
Det:.31J9S8j. 

Handling diarges: In UK please phone for 
VAT and P&P. In Europe, add £6 fttf up to 3 
products. £2 ficff each add^l pnoduct. 


The successor of Pascal: JPI TopSpeed™ Modu la-2 produces 
better code than Microsoft C, Tbrbo C, Logitech Modula-2 
and Tlirbo Pascal 4*0. 

Debug with VID: The easy-to-use, source-level debugger 
Single-step and trace through source in multiple modules. 
Examine and modify all variables in symbolic form, includ¬ 
ing arrays, records, enumerated types and pointers. Point 
and shoot breakpoints including ‘"One-shot” “Stickyr “De- 
layedr and “Monitor!’ Watch both variables and Modula-2 
expressions during execution. Automatic variable trace of all 
variables accessed, and assembler, registers and procedure 
call-stack trace windows. Package includes symbolic dis¬ 
assembler and execution profiler. 72-page manual. 

Th& Compiler Kit Includes: Higb-^peed optimizirtg compiler (3,000-5.000 
lines^min. on a PC AT SMHzX integrated menu-driven environment with 
mulli-window/multi-file editor, automatic make, fast smart linker. All 
Modula-2 sources to libraries included. BONUS: Complete high-speed win¬ 
dow management module included with source. 258-page User’s Manual 
and 190-page Language Tutorial. 

The TeehKiU Indudef: As^mbler source for start-up code and run-time library, 
JPI TopSpeed Assembler (30,(X)0 lines/min.), TSR module, communica¬ 
tions driver. PROM locator, dynamic overlays, and technical information . 
72-page manual. 

System Requirements: IBM PC or compatible. 384K available RAM, two 
floppy drives (hard disk recommended). 
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TopSpeed s seamlessly integrated 
environment. 



VID iVisuai Interactive Debugger}.- 
power without complexity. 




Sm*e benchmark measured by the 
British Standards InstitutimiBSI)— 
25 iterations on an 8MHz AT. 


Compiler Kit $99.95 
TechKit $59.95 
VID $59.95 

DOS 3-Pack $179.95* 

(Compiler, TechKTt & VID) 


♦$199.95 after December 31,19SS 


To Order: 

In the US, call: 

1-800-543-5202 


In Canada, call: 

1-800-543-8452 

Or mail us your order with 
a check, money order, or 
VISA/MC information. 30- 
day unconditional money- 
back guarantee. 

Shipping lionilliiig charges: 

In North America: add $3, plus $2 
For each addT product. CA residenis 
please add applicable sales tax. 
Overseas: add $20. plus $8 for each 
addl pRjduct. 



Jensen & 

Partners 

International 


110! San Antonio Rd. 

Suite 301 

Mountain View, CA 94043 
Phone: (415)967-3200 


IbpSpeeti and TechKit arc trattemarks of Jtniten 
& Partners frtterruUionnl. Other brand and 
product names are iradctnarks or registered 
tratlemarkH of iheir respective holders. 
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Items Discussed 


Datacam 


instant...* $545-5595 

35mm ...$875-$925 


Photographic Sciences Corp, 
770 Basket Rd. 

Webster. NY 14580 
(716) 265-1600 

Inquiry 1011, 


Deluxe Paint 11 

IBM ...$99.95 

Amiga... $129.95 

Deluxe Productions ...,....$199,95 

Electronic Arts 
1820 Gateway Dr. 


San Mateo. CA 94404 
(415) 571-7171 

Inquiry 1012. 

DESQview..,,...,$129.95 

(Juarterdeck Office Systems 
150 Pico Blvd. 

Santa Monica. CA 90405 
(213) 392-9851 
Inquiry 1013. 

Flicker fixer..$595 

MicroWay, Inc. 

P.O. Box 79 
Kingston. MA 02364 
(508) 746-7341 
Inquiry 1014, 

Fractal Magk 


IBM...,$35 

others.....$25 


S intar Software 
P.O, Box 3746 
Bellevue, WA 98009 
(206)455-4130 

Inquiry 1015. 

LANtastic,.,,.____$399 

Artisoft. Inc. 

3550 North First Ave.. Suite 330 
Tucson, AZ 85719 
(602) 293-6363 

Inquiry 1016, 


MacSpin.... $300 

Software, Inc, 

P.O, Box 9546 
Austin, TX 78766 
(512) 482-8933 
Inquiry 1017, 


PageMaker 

IBM .....,,..,$795 

Macintosh..,,,...,..,,..,$595 

Aldus Corp, 


411 First Avc. S, Suite 200 
Seattle, WA 98104 
(206)622-5500 

Inquiry 1018, 


Photon Paint...... $299,95 

Sky Travel ,,,......$69,95 

MicioUlusion 


17408 Chatsworth St. 

Granada Hills, CA 91344 
(818) 360-3715 

Inquiry 1019. 

Solitaire Royale.... $34.95 

Spectrum Holobyte 
2061 Challenger Dr, 

Alameda, CA 94501 
(415) 522-3584 
Inquiry 1020, 

Vega VGA.....$499 

Video Seven, Inc. 

46335 Landing Pkwy, 

Fremont, CA 94538 
(415) 656-7800 
Inquiry 1021. 

VGA Paint....$199 

RIX SoftWorks, Inc, 

18552 Mac Arthur Blvd., Suite 375 
Irvine, CA 92715 
(714)476-8266 
Inquiry 1022, 


Come morning, he was lying fully 
clothed on the sand, still staring up at the 
sky and muttering, “Stars! 

You won’t get quite that experience 
with this program, but it’s close. 

Sky Travel is also published by Micro- 
Illusion. Available for the Commodore 
64/128, the Mac II, and the Amiga, this 
is billed as “an ail-encompassing astron¬ 
omy program” and pretty well lives up to 


it. Want to know where the planets are, 
will be, or used to be? Look at distant 
galaxies? Find constellations and see 
them from any point on the earth? Like 
to know which star was the North Star 
when the Great Pyramid at Giza was 
built? Take a guided tour of the universe? 

Any of that and more comes with this 
program. If you or anyone in your family 
is interested in science or astronomy, you 


can’t afford not to have this. Highly 
recommended, 

DESQview vs, OS/2 
I presume that everyone knows that 
DESQview is a sort of MultiFinder for 
DOS: it lets you keep a number of pro¬ 
grams running concunently. I generally 
turn off the capability that lets applica¬ 
tions run in the background (unless 
they’re communications programs, of 
course); that way, I have only one pro¬ 
gram running at once, but several are ' 
loaded into memory, so that 1 can jump 
from one to the other almost instantly, 

I have a beta-test copy of the latest ver¬ 
sion of DESQview. (You should be able 
to buy it about the time you’re reading 
this.) It has a couple of silly bugs that | 
Quarterdeck’s people won’t have any 
trouble fixing, CRherwise, it’s very nice. 

For one thing, it’s a lot smaller than 
the old DESQview, meaning that you can 
have larger windows. For another, you 
can change program parameters on the 
fly. With the earlier DEStJview, you had 
to reset the system before parameter 
changes took effect. No more. 

The new DESQview doesn’t work 
with IBM’s DOS 4,0, but then nothing 
else works very well with it, either. We 
can be certain IBM will clean up their 
act. When that happens, you’ll be able to 
have large disk drives—as large as you 
like. You can, using the Phar Lap exten¬ 
sions, write programs larger than 640K 
bytes, and, using Quarterdeck’s new 
API (Application Programmer Inter¬ 
face), you can adapt those programs for 
smooth data transfers, graphics, and 
other stuff, as well as have multiple pro¬ 
cesses at work. 

Finally, since it is DESQview, you can 
run a number of programs at the same 
time or, like me, keep a number of them 
in memory and flash back and forth be¬ 
tween them. 

Given all that, it’s hard to understand 
what OS/2 is going to do for us. 

DESQview, after all, runs the pro¬ 
grams you already have. In theory, OS/2 
can do that—that is, it can run one of 
your existing programs at a time in a 
thing called the compatibility box. How¬ 
ever, your program will run quite slowly 
compared to its speed outside OS/2. If 
you want to run more than one program 
at a time with OS/2, the programs have to 
be specially rewritten so they can run 
under OS/2. The big surprise is that if 
you get specially rewritten versions of 
your programs, the results will be disap¬ 
pointing. Even programs written for 
OS/2 are blooming slow. 

continued 
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All the ©dtenent 
of the Air Rxce^ witiiout 
Slaving }OT head 



Youhaveadioice: 

You can take flight school, about a 
ye^ of it, get your pilot’s license and then 
enjoy the sensation of landing at O’ldaie at 
midnight or catching a 
bitd’s-eyeviewofthe 
Statue of Liberty. 

Or you can do it on 
a PC. This afternoon. 
In your office. With the 
new Microsoft* Flight 
Simulator® version 3.0. 

Simulator. IVs not a gam. 3S HI th6 mOSt 

It’s an adventure. lealistic flight Simulator 


available on the PC. New as in a choice of 
three different planes: Lear Jet, Cessna 
Turbo 182 or WWI Top Gun. 

Weather conditions? You decide: Calm, 
turbulent, sunny, cloudy.Yes,you’llseelight- 
ning. Enough to rnake te \\bole plane sh^. 

Flight Simulator also lets you glide, 
loop, spin, attack, roll out or just cruise 
inside 10,000 square miles of airspace. 
And if fli^t school didn’t teach you how. 


this will. On screen. 

Plus it’s the only simulator with a 
modem hookup so you can fly with a 
friend. And check each other out, right 
from your oum screens. 

For a heavy dose of reality, go see 
Flight Simulator 3.0 at your bed Micro¬ 
soft dealer. If that isn’t exciting enough? 

Go see your local recruiter. 


Microson 


©1988 Microsoft Corporation. Microsoft and the Microsoft logo are 
registered trademarks of Microsoft Corporation. Flight Simulator is a 
registered trademark of SubLCXjIC Oiporation, used under license 
by Microsoft Corporation. 



Onecockpit, twowindows: One shows where you are in the sky. 
One shows where you are in the country. 



Complete on-screen aircraft library shows 
detailed specs on all three planes: Lear Jet, 
Cessna TUrbo 182 and WWI Tbp Gun. 



Dy this: Hook up our phone 
modem and head into the wild blue yonder 
with a friend. Day or night. 




Nervous? Relax, new Eight 
Simulator teaches you, on screen, how to do 
everything... except bail out. 
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BBIEFUsers:^ 

Now you can have fast 
compilation AND an integrated, 
productive environment. 


O ver 5,000 of you were forced to 
make sacrifices to use BRIEF. The 
Programmer’s Editor. Advanced com¬ 
pilers and new programming environ¬ 
ments, like Turbo C and QuickBASIC, 
took up so much RAM that BRIEF 
could not fit in the same 640k. 

If you wanted to retain BRIEF’S 
uniquely powerful features* while 
working with larger programs, you 
had to sacrifice speed and continuity. 
Instead of a tight Edit-Compile-Edit 
loop, you had to slog through an obso¬ 
lete Edit-Exit-Compile-Exit-Edit loop. 
Now you no longer have to 
make that sacrifice. 

You can enjoy the features* that 
have made BRIEF the best-selling 
and the best regarded^ programmer’s 
editor without sacrificing environ¬ 
ment integration. 

Version 2.1 of BRIEF can be 
swapped in and out with a 

single keystroke — allowing 
immediate compilation with 
even the largest compilers: 
Microsoft C5.0, QuickC, 

Turbo C, Lattice C. dBXL, 
FoxBASE-f^ v2.0, Clipper, etc. 


* For example: real multi-level Undo (not 
simply Undelete), flexible windowing, 
unlimited file size, unlimited number of 
simultaneous files, automatic language 
sensitive indentation. 

* For example: 

“The quintessential programmer's editor." — 
Dr. Dobb'a Journal "Right out of the box. 
it's a versatile, extremely powerful editor that 
handles most any programming task with 
aplomb." ~ Computer Language "Simple to 
learn and use and extremely sophisticated. 
Strongly recommended." — PC Magazine 
"Not only the best programmer's text editor 
I've ever seen, but it is also a tour de force in 
the way it was conceived and implemented."— 
Computerworid "So far surpasses users' 
expectations that it is revolutionary." — 
MlcroTimes Magazine "BRIEF is truly 
outstanding." — Microsoft Systems Journal 


Current BBIEF Users: 

Call Ann for details on 4 other important 
enhancements. Registered users of versions 
2.0 or 2.01 update for only $35. 


Haven’t tried BBIEF yet? 

BRIEF retails for $195. Call Ann today 
for a no-risk, 60-day trial with a full, 
money-back guarantee. 


Call toll-firee today 

800-821-B492 



841 Main Street, Suite 410 
South We 3 nnouth, MA 02190 
617-337-6963 
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DESQview, on the other hand, runs 
existing DOS programs about as fast as 
they ever ran under DOS without DESQ¬ 
view. If you have a lot of programs run¬ 
ning in the background, you certainly 
can slow things down; but that shouldn’t 
surprise you. DESQview and OS/2 both 
are nothing more than ways to let your 
programs share cycle time on the CPU 
chip, and, fast as our machines are, you 
can overload them. The point is that, in 
general, your standard DOS program 
will run faster under DESQview than the 
specially written version of the same 
program will run under OS/2. 

I am fast coming to the conclusion that 
OS/2 is just too big and too late to keep 
up with the competition. If you’re in pro¬ 
gram development, you can’t afford not 
to keep up with where DESQview is 
heading. 

Toning Up 

Mrs. Poumelle had just finished the out¬ 
line and some sample chapters of her new 
book when her Mannesmann Tally laser 
printer started spewing out blank pages. 
This shouldn’t have surprised us. We’ve 
had that printer a long time, and we’ve 
put a lot of paper through it without ever 
changing cartridges or doing any other 
maintenance; and since they’re all in it 
together, it should be no surprise that the 
printer waited for a Friday afternoon 
with a critical job before it complained. 

Actually, it could have been worse. 
We had a couple of hours before every¬ 
thing closed for the weekend. 

A quick inspection of the printer’s 
documents revealed that it is built around 
the Kyocera laser-printer engine. It 
doesn’t use cartridges of the kind favored 
by the LaserJet, with its Canon laser en¬ 
gine. Instead, you put in toner. I had a 
horrible memory of trying to pour toner 
into an ancient Xerox copier, but that 
wasn’t to be: the toner comes in a sealed 
container. 

Quick calls to Priority One and the 
local ComputerLand revealed that nei¬ 
ther one stocked Mannesmann Tally—or 
Kyocera—toner cartridges. 

“Call Mannesmann Tally,’’ I told Ro¬ 
berta. “They’ll know.’’ 

Indeed, they did, and there was a store 
not far from us. The cartridges aren’t 
cheap: $150 for four of them. On the 
other hand, they last quite a while. The 
documents say 3000 sheets, but in our 
case it was well over 5000. We’ve been 
using that machine pretty heavily for 
months. 

Replacing the toner box turned out to 
be a bit beyond Roberta’s strength: she 
could get the box in place all right, but 
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when it came time to pull the tape out 
(thus releasing the toner), she just 
couldn’t do it. I had to come help, al¬ 
though I suspect that Roberta could have 
done it if she’d been confident that all 
she had to do was pull harder. 

We sealed up the toner well and turned 
on the printer. It complained that it$ case 
door was open. Then it jammed a sheet of 
paper. There were a couple of other 
minor glitches, none serious, and prob¬ 
ably all caused by our being in a hurry. I 
cursed the machine horribly, turned it 
off, and turned it back on. 

It worked fine, and now I know how to 
change the toner box. 

Procomm Plus and Zenith 
While we were off on our trip, I used the 
Zenith SupersPort Z-286 portable to 
keep in touch. Just before we left Los 
Angeles (by train), I used LapLink to 
squirt over the entire Procomm Plus sub¬ 
directory to the SupersPort. When we 
got to ^n Antonio, I called to get the 
local Tymnet access number, added that 
to the Procomm Plus menu, and fired up. 

The result was goofy. Procomm Plus 
announced that I was connected at 300 
bits per second. Of course, I had set the 
system for 1200 bps; and when I tried to 
send anything. Tymnet curled up and 
died. Clearly, I was trying to communi¬ 
cate at the wrong speed. 

If I altered my program to communi¬ 
cate at 300 bps, it worked fine—except 
that I was connected at 300 bps, and 
that’s horrible. 

For a couple of days I made do, while 
asking on BIX if anyone had ever had this 
experience. After all, the identical soft¬ 
ware had worked perfectly when run on 
my 20-MHz Cheetah driving the US- 
Robotics Courier HST modem; why 
didn’t it work now? 

I still don’t know the answer to that, 
but I did get things working. There is 
among the Procomm Plus menus a set of 
options. One of them is automatic baud 
rate adjustment. I had that set to On. 

When you first access Tymnet, it 
sends you some stuff at 300 bps. Then, 
when you transmit back at some other 
speed—1200 or 2400 bps—Tymnet ad¬ 
justs. However, the combination of Pro¬ 
comm Plus and the Zenith internal 300-/ 
12(X)-bps modem in the SupersPort did 
something else. When the Zenith modem 
heard that initial 300-bps signal from 
Tynmet, it locked onto that speed, and it 
apparently even sent some kind of ac¬ 
knowledgment. Thus, Tymnet thought I 
was connected at 3(X) bps. Then, when 
Procomm Plus started transmitting at 

continued 
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In 1988, $3.5 billion in micro¬ 
computer software will be sold 
worldwide. During that same time, another 

$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now, Rainbow Technologies’ 
Software SentineF" is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. Cj The Software Sentinel hardware key is 
“execution control” software protection. It ships with the software and 
simply plugs into the PC’s parallel port to be one 

hundred percent invisible to both user and Wb § the soft¬ 

ware. Users can make as many copies as SiiH^rL j they want. 
Make working submasters. Use a hard disk. Virtually anything that can 
be done with ^ - unprotected software. Except start freely 

distributing ;j f that software to other users, ( j The 

Rainbow fam- J -: ' ily of Software Sentinel products. Se¬ 
lected by the w * « very big to the not-so-big developers of 

DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 



RAINBOW TECHNOLOGIES 


1801 l-A Mitchell South, Irvine, CA 92714 *(714) 2614)228 •TELEX: 386078 • FAX: (714) 261-0260 

Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY, U.K., Tel: 0753-41512, Fax: 0753-43610 

Copyrl§hl ®]9SK Rainbow TtschndogiKL Inc. Software Scntind and ScnnncIPro arc tradcinark^ of Rainbnw Ibchnologscs, Ine. 

Xenix is a Lriidctnark of Micrasoft Corporation. OS 2 is a Lradcmiirk of IntematLonal Business Machines Corporalioti. 
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1200 bps, Tymnet died. 

The remedy was to set that automatic 
baud rate adjustment optitm to Off and 
leave it that way. After that, I’d get on at 
1200 bps. Tymnet’s introductory 300- 
bps string would show up on my screen as 
gibberish, then we’d lock on at 1200 bps 
for the rest of the session. Worked fine. 

I still don’t know why the Zenith and 
USRobotics modems work differently 
with identical software. I expect it’s all 
part of the plot. They really are all in this 
together. 

Winding Down 

Once again I’ve been unable to finish the 
piles of stuff I laid out. I still owe you a 
report on FastTRAP, the mouse substi¬ 
tute (I am beginning to like it). I have 
new advanced versions of Norton Com¬ 
mander and Norton Utilities; if you have 
a PC and don’t have the Utilities, you’re 
nuts; and for that matter, there’s really 
nothing better for cleaning up your disk 
and organizing things than Norton 
Commander. 

I haven’t mentioned GrandView, Sy¬ 
mantec’s new outline and word process¬ 
ing package: this software is so good you 


could write books with it, and I might be 
tempted to try it except that Q&A Write 
has been improved again, laigely at my 
suggestion. 

^Ihenl 

tried to send anything, 
Tymnet curled up 
and died. 


I’ve got a new version of MacSpin for 
the Macintosh: this is a statistics pro¬ 
gram designed by some of John Tukey’s 
graduate students. Tukey is one of the top 
figures in statistics. The program re¬ 
flects his philosophy of examining your 
data and playing with it so you under¬ 
stand it before applying various statisti¬ 
cal formulas. If you have a Mac and you 
work with statistics, get this program. 


The book of the month is John Kee¬ 
gan’s The Mask of Command, an entirely 
different kind of military history by the 
man that Tom Clancy says is the best mil¬ 
itary historian alive. The computer book 
of the month is LaserJet Unlimited by Ted 
Nace and Michael Gardner (Peachpit 
Press, 2nd ed., $24.95). I didn’t much 
care for the first edition, but this one is 
an excellent reference work on every¬ 
thing you ought to know about LaserJet 
printers. 

Almost everything, actually: they 
don’t seem to know that all these ma¬ 
chines really are plotting insurrection. ■ 


Jerry Poumelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers* comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Poumelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as **jerryp. ** 



Icons come to IBM or compatible 
micros with the File Organizer. Rea! 
icons: print delete, or copy one file 
or many by pointing, clicking and 
dragging icons with a mouse, or 
use integrated utilities to backup, 
search and undelete files. Also 
assign applications to function keys 
for quick access. 


The File Organizer - $145 
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Garbage | 


Add pages to the Clipboard with 
PubTech MultiTack. Build libraries 
of graphics and text that can be 
used and re-used in Windows, or 
use MultiTack's snapshot utility to 
capture bitmapped screens to the 
Clipboard. MultiTack optionally 
saves all cuts and copies. 

CALL 

1-800-PUBTECH 


MultiTack^*^ - $79.95 


7719 Wood Hollow Dr., Suite 260 
Austin. TX 78731 


PubTach and MuMTack ara iradamwkt of PufaUitiing Tachnotoviaa. Inc. Window* it a re^wtared iradamart of Mtcroaofl CorporaUon. Oaa<gnar i* a uadematt of Mtcrografx. Inc 
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Aztec C 



From real time embedded 
applications to comprehensive 
commercial applications on 
Macintosh, IBM PC, Amiga, 

Atari, and others, Aztec C has 
earned a well-deserved reputa¬ 
tion as an innovative, tough to 
beat, rock-solid C development 
system. 

But don't just take our word for 
it—try it yourself. We know that 
the best way to understand what 
puts you ahead with Aztec C is 
to use it. That's why Aztec C 


systems purchased directly from 
Manx come with a 30-day no 
questions asked, satisfaction 
guarantee. Call for yours today. 

We can also send you informa¬ 
tion that details the special fea¬ 
tures and options of Aztec C. 

Plus information on support soft¬ 
ware, extended technical sup¬ 
port options, and all of the 
services and specialized sup¬ 
port that you may need when 
you're pushing your software to 
the limits and ... beyond. 


Aztec C Micro Systems 

Aztec C is available for most micro¬ 
computers in three configurations: 
The Professional; The Developer; and 
The Commercial system. All systems 
are upgradable. 


Aztec C68lc/Am ,.,. Amtga 

source debugger-optbnaf 


AztecC68K/Mac Macinlosti 

MPW and MAC II support 


Aztec C86 MS-DOS 

source debugger • CP/M libraries 


The followng have special pricing and 
configurations. Call for details. 


MS-DOS Hosted ROM Development Systems 
Host + Target: $750 Additional Targets; $500 


Targets; 

• 6502 family 

• e080-8065-Z80-Z180-64160 

m 8088^086^0166-80286/8087-60287 

• 66000-66010^20/66681 

Components: 

■ C compiler for host and target 

■ Assembler for host and target 
e linker and librarian 

e Unix ytilities make, diff, grep 

■ Unix vl editor 
e debugger 

e download support 


Features: 

e Complete deveiopment system 

• Fast development times 

• Prototype and debug non-specific 
code under MS-OOS 

• Compilers produce modifiable 
assembler output, support inline 
assembly, and wiil ilnk with assembly 
modules 

• Support for INTEL hex, S record, and 
other formats 

• source for UNIX run time library 

e processor dependent features 

e source tor startup 


Aztec C66lc At * * ^ . Atari ST 

AztecC80 _.... CP/M-8D 

Aztec C65 ... Apple II & U GS 

Standard System ..... 8199 

• C compiler 

• Macro Assembler 

• overlay linker with librarian 
m debugger 

■ UNIX and other libraries 
9 Utilities 

Developer System . $299 

9 all Standard System features 

• UNIX utilities make^ diff, grep 

• UNIX vi editor 

Commercial System _........ $499 

• all Developer features 

• source for run time libraries 
a one year of updates 



C,O.D., VISA, MasterCard, American Ex¬ 
press. wire (domestic and international), and 
terms are availabfa. One and two day deliv¬ 
ery available for all domestic and most 
Internationa! destinations 


Manx Software Systems 

One Industrial Way 
Eatontown. NJ 07724 


Aztec C is avaiiabie on a thirty-day money back guarantee. Call 
now and find out why over 50,000 users give Aztec Cone of the 
highest user-satisfaction ratings in the industry. 

Call 1-800-221.0440 

In NJ or outside the USA, 
call 201-542-2121 

Telex: 4995812 Fax 201-542-8386 
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“AdvancedMS-DOS PROGRAMMING 
exemplifies how a highly technical 
book can be both informative and read¬ 
able- Duncan’s strengths include 

a style that is at once easily read, a 
thorough coverage of the subject matter 
heretofore unknown, and the frequent 
use of examples in the form of assembly 
language programs and code frag¬ 
ments.” ^ 


"Makes good reading out of even the 
most elaborate technical descriptions.' 


“One of the must authoritative in its 
field.... The bcx)k deserves a place on 
the shelf of everyone who has ever given 
a I leeting thought to programming the 
IHM PC and compatibles." 


And you cstn bet iheyTJ be saying it again. ADVANCED 
MS-DOS PROGRAMMING—the preeminent source 
of MS-DOS information for assembly-language and C 
programmers—has just been expanded and completely 
updated. Included is a wealth of new data and program¬ 
ming advice in several signiFicant areas: 

■ ROM BIOS for the IBM PC, PC/AT. PS/2, and 
related peripherals including disk drives, video 
adapters, and pointing devices 

• MS-DOS through version 4 

■ version 4 of the Lotus/Intel/Microsoft Expanded 
Memory SpeGification 

■ writing “well-behaved” vs “hardware-dependent" 
applications 

• compatibility considerations for OS/2 


Ray Duncan, DOS authority and noted columnist, 
explores key programming topics including character 
devices. ma.ss storage, memory allocation and manage¬ 
ment. and process management. In addition to his 
expert advice, he has packed his book with a healthy 
assortment of updated assembly-language and C list¬ 
ings that range from code fragments to complete 
utilities. The.se include a fully functional terminal- 
emu lat ion program, a nifty DOS shell, and the frame¬ 
work for customized critical-error interrupt handlers. 

And the reference section in ADVANCED MS-DOS 
PROGRAMMING, detailing each MS-DOS function 
and interrupt, is virtually a book within a book. 

ADVANCED MS-DOS PROGRAMMING. Your 
key to fast, efficient, robust programs, ^24 95 


Microsoft Press 

Hardcore Computer Books 


Available wherever books and software are sold. 

Or order directly from Microsoft Press. 800 - 638-3030 (In MD, 824-7300) 8;15AM to 4;15PM (EST). 
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EXPERT ADVICE 
APPLICATIONS PLUS ■ Ezra Shapiro 


^ CRASH! 



A hard disk wipeout 
points up the Mac’s 
fragility, and 1 st Aid Kit 
comes to the rescue 


O K* OK. 1 admit it. I got what I 
deserved. A couple of weeks 
ago, I managed to trash all 160 
megabytes of the external Jas¬ 
mine hard disk I have hooked up to my 
Macintosh SB. 1 was running a bunch of 
older programs under MultiFinder—a 
dangerous practice—when all of a sud¬ 
den, in the middle of writing a file to 
disk, the cursor froze in the upper right 
comer of the screen next to the Multi- 
Finder icon. Blam! I hit the reset switch 
as quickly as I could, but by then it was 
too late. 

I have to tell you, there is nothing more 
ominous than the silence that greets you 
when you’re waiting for a corrupted hard 
disk to boot. The damage was nearly 
total; Fd managed to wipe out the entire 
directory structure of the disk. Since I’d 
actually remembered to back up my per¬ 
sonal files several weeks earlier, my life 
wasn’t compl^ly ruined, but finding 
and loading all the original program 
disks took the better part of a week. This 
ugly lesson has me out in the stores, 
checking the prices of tape drives; I sim¬ 
ply can’t afford the time this has cost me. 

I’m also really upset with the Macin¬ 
tosh operating system. Like all Mac own¬ 
ers, I’ve grown accustomed to the spo¬ 
radic system crashes that characterize 
life on the Mac. Every so often, the ma¬ 
chine grinds to a halt with no discernible 
explanation, but usually the only files af¬ 
fected are unsaved documents still open 
at the time trf the crash. I really wasn’t 
expecting to utterly destroy the disk sim¬ 
ply by using software. With years of rig¬ 
orous use of both CP/M and MS-DOS 
computers, I have never produced such a 


disastrous effect without deliberately 
fiddling with areas I knew I shouldn’t 
touch. 

With fonts and desk accessories and 
MultiFinder and CDEVs and INITs and 
such, the Mac operating ^stem—none 
too stable to begin with—has reached the 
point of no return. My Macintosh system 
is now more fragile than n^ MS-DOS 
machine loaded with its most cantanker¬ 
ous pop-up programs. It’s a sorry state of 
affairs when using my two primary com¬ 
puters fills me with dread. 

To make matters worse, Apple claims 
to be rewriting the operating system from 
the ground up. This should cause for 
rejoicing, but I note that Apple’s frequent 
system releases have been more bug- 
laden and crash-prone than Microsoft’s 
MS-DOS updates, and Microsoft has 
managed to compile a pretty dismal 
record on that front. So what are we go¬ 
ing to get from Apple? The equivalent of 


OS/2 for the Mac? The mind reels. 

Seems to me that it’s time the micro¬ 
computer industry got its act together. I 
don’t care how it’s done, nor which oper¬ 
ating system triumphs. As a lowly end 
user, I’m just tired of excuses, rational¬ 
izations, explanations, and the sick feel¬ 
ing in the pit of my stomach every time I 
use a personal computer. The computer 
revolution is no longer a new phenome¬ 
non; how long must we wait for our data 
to be safe? 

lifesaver 

When the hard disk crashed, I was smart 
enough to ignore the warning messages 
that told me to reinitialize the beast; I 
knew that by so doing I would forfeit any 
chance I had to peel off some of the lost 
data. I booted off the Mac SB's internal 
drive and tried to see if any of the utilities 
I had would recognize the Jasmine. 

continued 
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Nothing worked. I tried Apple's util¬ 
ities, Jasmine’s utilities, and a couple of 
long-shot disk-editing tools that 1 thought 
might do the trick. Zilch. In desperation, 
I went out and found a copy of 1 st Aid Kit 
(1st Aid Software, $99.95), which sev¬ 
eral Mac hackers had told me was the 
best product on the market for recovering 
seemingly dead hard disk drives. 

To my amazement, the program did 
work. It recognized the disk that every 
other program had told me was gone for 
good, read through it sector by sector, 
derived a full directory, and asked me if 
I wanted to try to resurrect the files. This 
was a tedious process, as I had to select 
files one at a time and off-load them onto 
floppy disks, but I had just about given 
up hope. And the miracle was not a com¬ 
plete success; mmy of the files that had 
been fragmented into discontiguous 
blocks through normal hard disk use 
were beyond repair. However, the fact 
that I was able to salvage even a few files 
was impressive. 

I believe that 1st Aid Kit (not to be 
confused with Apple’s Disk First Aid 
program) is one of those lifesaving util¬ 
ities that no Mac owner with precious 
files should be without. Even if you never 
use it, you’ll sleep easier. If you do need 
it to recover from a bad crash, either on a 
hard disk or a floppy, you’ll thank all the 
gods you pray to for its existence. 

The documentation that accompanies 
the program is at least as important as the 
software itself. The manual contains the 
most comprehensive and intelligent dis¬ 
cussion of the Mac’s filing system I’ve 
ever seen. It*s thorough, logical, and dis¬ 
armingly easy to read; though the mate¬ 
rial is technical in nature, you won't have 
to slog through it. If you’ve ever been 
frustrated with Apple's skimpy efforts at 
documentation, buy 1st Aid Kit for the 
manual alone. 

This one is highly recommended. 

Maccessories 

On a brighter note, I recently bought my- 
self a couple of dandy Macintosh periph¬ 
erals and found the perfect software to 
go with them. The prize of the lot is the 
PraPoint trackball (Abaton, $139.95). 
I'd noticed an unpleasant stiffness in my 
mouse elbow, so pronounced that it 
ached for hours after a long session with 
a graphics program. There’s been no re¬ 
currence since I retired my mouse and 
started using ProPoint. 

The ProPoint unit itself plugs into the 
ADD port on either the keyboard or the 
Mac SE itself. It's about the size of a de¬ 
tached numeric keypad, and it greatly re¬ 
duces the space you need in your work 


Items 


Discussed 

Crystal Quest . . 

QukkDEX......... ..... 

Greene, Inc. 

15 Via Chualar 

Monterey, CA 93940 
(408) 375-0910 

Inquiry 1005. 

..$39.95 
. $60 

1st Aid Kit .. 

1st Aid Software, Inc. 

42 Radnor Rd. 

Boston, MA 02135 
(617) 783-7118 

Inquiry 1006, 

... $99.95 

HyperlHaler ... 

DataDesk International 
7651 Haskell Ave. 

Van Nuys, CA 91406 
(818) 780-1673 

Inquiry 1007, 

,..$39.95 

ProPdint .. . . 

Abaton 

48431 Milmount Dr. 
Fremont, CA 94538 
(415) 683-2226 

Inquiry 1008, 

,.$139.95 


area. My favorite feature is the location 
of the two buttons to the lower left of the 
ball. With your fingers on the ball, a 
large click/drag button rests conveniently 
under your thumb. A smaller lock button 
lies directly below it, for use in long-dis¬ 
tance dragging. 

As a result of this design, you don't 
have to lift your fingertips from the ball 
to work the buttons. You can operate Pro- 
Point in much the same fashion as you 
would operate a mouse; no other track¬ 
ball I’ve seen makes the transition this 
painless. The buttons are built for right- 
handed people, but if you’re a lefty, 
they’re no more inconvenient than the 
buttons on some other trackballs. 

I have been honing rny trackball skills 
with Crystal Quest (Greene, $39.95), a 
mindless but addictive shoot-’em-up 
game. You maneuver a “ship” around 
obstacles, while nasties converge on you 
from all directions; you can either shoot 
at them or avoid them to rack up points. 
It's wonderfully effective training for 
eye-hand coordination on the trackball, 
and I don’t feel at all guilty for playing it. 


After all, it’s part of my work, isn’t it? 

The other hardware add-on I’ve ac¬ 
quired is HyperDialer (DataDesk, 
$39,95), a telephone-dialing peripheral 
that plugs into the Mac's sound port 
rather than tying up a serial port and a 
modem. It’s basically a teeny tone gener¬ 
ator that attaches between the handset 
and the base of a Touch-Tone phone, and 
it cheerfully plays the little seven-note 
melodies that represent phone numbers 
in this digital age. 

HyperDialer comes from the same 
folks who bring you the DataDesk key¬ 
boards, and it’s a quality item. I passed 
this product by for some time because I 
thought it worked only with HyperCard 
(a logical conclusion, considering the 
name). Wrong. It can also be driven by 
QuickDEX (Greene, $60), a truly mar¬ 
velous de^ accessory for storing free¬ 
form text data. QuickDEX is ideal for 
address material, and a built-in Dial 
command will send a selected phone 
number to HyperDialer. 

QuickDEX lets you create half a dozen 
databases made up of individual cards. 
No field names are required, and a 
speedy search function is the major oper¬ 
ating feature. The fact that there are no 
stylistic limitations on the text you enter 
means that you can store notes (as well as 
phone directories) either in separate 
databases or all jumbled together. I find 
it faster to load and much more useful for 
the way I work than either the outliner 
desk accessories Qike Acta) or the minia¬ 
ture editors (like MockWrile and Mini- 
Writer). 

In many respects, it’s the Macintosh 
equivalent of MemoryMate, my favorite 
memory-resident program on MS-DOS 
machines. My only gripe is that the cards 
are only about a third the size of the Mac¬ 
intosh screen and hold only 12 lines of 
data, not nearly enough for serious note¬ 
taking. But QuickDEX is rapidly becom¬ 
ing indispensable, especially teamed 
with HyperDialer, and 1 don’t know how 
I survived without the duo. 

These are all relatively inexpensive 
products, further proof that you don’t 
have to spend a fortune to get quality 
goods. Any or all of them are definitely 
worth buying. ■ 


Ezm Shapiro is a consuiiing editor for 
BYTE. You can contact him on BIX as 
**ezra. ” Because of the volume of mail he 
receives, Ezm, regretfully, cannot re¬ 
spond to each inquiry. 

Your questions and comments are wel¬ 
come, Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Order now by calling our toll free 
number or mail the coupon to: 

Mix Software 
1132 Comoierce Drive 
Richardson, TX 75081 

1-800-333-0330 

60 Day Money Back Goarantee 

Not Copy Protected ■ Royalty Free 
For technical support, please call: 
1-214-783-6001 


Now Only $19.95! 

r Order Coupon ~| 

Name,_ 

I Street_ I 

I City^ - I 

I State_Zip^_ I 

* Telephone_ ' 

I Paying By_Money Order_Check | 

I _Visa MC AX_Disc. I 

Card#_ 

I Exp. Date_ I 

1 Disk Size_5V;_3'4" | 


. QlV Produc! Price 

Subteial 1 

1 - C/DatabasfiToolchest.$19.95 

I _ C/Database Library Source. $10,00 

1 0+irce & ISAM library source code 

* Add Shipping ($5 ISA, $20 Foreig o)... 

[ Teicas Resiifems Add 8% Sales Tax.... 

1 Total Amount of Vour Hitter_ 

— 

l_ SJ 


Turn your favorite 
C compiler into a 
powerful database 
manager with the 






tabase Toolchest 


The C/Data base Toolchest™ 
adds sophisticated file manage¬ 
ment functions to your Power C™, 
Turbo C®, QuickC®, or Microsoft® C 
compiler. With the C/Data base 
Toolchest™ , your data requires 
much less disk space than with 
programs like dBASE®, and you 
can access your data much faster. 
Of course the full power of C 
provides you with an unlimited 
amount of programming flexibility. 

The C/Database Toolchest™ 
includes three major components: 

1) An advanced B-i-tree library 
gives you instant access to your 
data. 

2) A high-level ISAM library 
provides you with an easy-to-use 


3) A complete database manager 
(with C source code included) 
shows you how to create impres¬ 
sive applications. 

You also receive a comprehen¬ 
sive 350 page manual and a utility 
for converting dBASE® files. 

The C/Database Toolchest™ 
supports features that you'd expect 
to find only in products costing ten 
times as much. Advanced features 
include variable length records, 
variable length keys, multiple keys 
per index, and multiple indexes 
stored in a single file.Your data files 
can contain an unlimited number of 
records, and each record can be as 
large as 32K bytes in length. 

About the only thing that the 
C/Database ToolchesP'^ doesn't 
do is cost you a tot of money. 

We've kept our price low so you 
can manage your budget as easily 
as your data. 


C/Daiabase Toolchest and Power C are trademarks of Mix Software. Oui^C and Microsoft C are registered trademarks of Mlcriosoti Turbo C is a registered trademark of Bortand. dBABE is a registered trademark of Asliton-Tafe .' 
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minions of times 


More and more, programmers and work¬ 
station builders are using DESQview ZO as a 
development tool. The reason is simple. 

They can create powerful, multitasking 
solutions today for the millions of DOS PCs 
in use today. Elutions comparable to those 
promised for tomorrow by OS/Z 

The API Advantage 

Programmers who take advantage of DESQview's API 
(Application Program Interface) get access to the powerful 
capabilities built into DESQview-multitasking, window¬ 
ing, intertask comunications, mailboxes, shar^ programs, 
memory management, mousing, data transfer, menu¬ 
building and context sensitive help. 

Bells and Whistles 

A program taking advantage of the DESQview ZO API can 
spawn subtasks for performing backgroimd operations or 
new processes for loading and running other programs 
concurrently. It can schedule processing after an interval or 
at a certain time. It can use DESQview's intertask commu¬ 
nications to rapidly exchange data between programs, 
share common code and data; or interrupt at critical events. 
It can use DESQview's menuing and mousing capabilities 
to create menus. And there's lots more it can do. 


80386 Power 

80386 programmers can take advantage of 
the 80^'s protected mode for large 
programs, yet run on DOS and m^titask ii 
DES(3view-side by side with other 80386 
and DOS programs. The breakthroughs th 
make this possible: DOS Extenders from 
PharLap Software and AI Architects and 
DESQview support of these DOS extender 

DESQview Developer Support 

So if you are a developer, looking to create programs with 
mainframe capabilities, but wanting to sell into the existin; 
base of millions of DOS PCs, we can be very helpful. We 
offer DESQview API Tools for assembler or C 
programmers: a debugger, a Reference Manual. And lots 
more tools on the way. 

Plus, we offer DESQview API Developers Conferences. 
Come learn about the DESQview ZO API and 80386 EXDS 
Extenders. Meet 80386 experts as well as those smart 
people who are creating DESQview ZO API workstation 
solutions. 

For more information call or write us. 


smartei: 


Some of the applications under 
development right now using 
DESQview 2.0 API Tools: CAD, 
medical systems, insurance, 3270 
mainframe communicationSy 
network manag^ent, real 
estate, typesetting, point of sale, 
education, commodity trading, 
stock trading and online voting. 


Bringiiig New Power to DOS. 
DE^ew 2.0 API'Ibblldt 



Quarterdeck Office Systems, 150 Pico Blvd., Santa Monica, CA 90405 

(213) 392 9851 
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If all you need for your . 
office is a way to share 
one laser printer, 
a LAN might be overkill 


recent BYTE survey revealed 
that 9 out of every 10 laige 
businesses (over 1000 employ¬ 
ees) intend to install a local- 
area network sometime in the next few 
months. That*s a lot of LANs. Many of 
them will do much to facilitate commu¬ 
nications within their companies. Many 
will allow employees to share files, coor¬ 
dinate their activities, and make better 
use of expensive resources such as laser 
printers. Some, on the other hand, will 
accomplish a great deal less. 

One of the first things that I usually 
notice when I talk to clients about install¬ 
ing a LAN is that their ideas about the 
network's function are not fully formed. 
**We've got to communicate/' one will 
say. “I want to move stuff around,” an¬ 
other will explain. “We all need to use 
the printer,” a third client will state. 

All these factors are valid uses for a 
LAN, provided these vague require¬ 
ments can be translated into more spe¬ 
cific information. What kind of commu¬ 
nication, and with whom? What kind of 
“stuff needs moving, how often, and to 
how many users? What kind of printer, 
and how often are there overlapping 
needs to use it? 

Answers to these questions will tell 
you a lot more about the requirements for 
the LAN. They may also tell you that a 
LAN really might not be the answer, A 
good example is the person who will tell 
you he or she needs a LAN so that several 
people in the same office can use the 
laser printer. This is usually thought of 
as a normal use for a LAN. A laser 
printer is an expensive resource, and it is 
fast enough that several people's printing 


EXPERT ADVICE 

DOWN TO BUSINESS Wayne Rash Jr. 


Do You Really 
Need a LAN? 



requirements can be satisfied by one 
printer, such as the Hewlett-Packard 
LaserJet IL 

As it turns out, though, there are alter¬ 
natives to buying and installing a LAN. 
One answer that can be quite useful for a 
small business or a small department 
within a large business is a device called 
a printer server. Essentially, this is a 
print buffer that is set up to take input 
from several sources and send it to one or 
more printers. Exactly how this device 
works will depend on the individual 
server. 

A typical example of an office where a 
LAN might be overkill is the law office 
of Bill Miller, a patent attorney in Ponca 
City, Oklahcnna. Bill has a fairly typical 
legal office with three attorneys and one 
legal secretary. He's adding an HP laser 
printer and he wants it to be available to 
the entire staff. A LAN could do the job 
for him, but so could a printer server. It’s 
Bill’s computer inventory that tips the 
balance. As is the case with many of¬ 
fices, not all his computers are IBM PC 
clones. He also has some Victor com¬ 


puters that probably won't support most 
LANs. 

A printer server will work just fine, 
though, and it will cost a lot less. He can 
use the standard serial or parallel output 
that he would send to any other printer 
and send it to the server instead. The 
server will store the text and send it to the 
laser printer as required. 

Printer Servers 

Since Bill is planning to use an HP 
LaserJet H, it makes sense for him to use 
printer servers designed specifically for 
this printer. Two of these are the Simp- 
LAN ServerJet II and the Extended Sys¬ 
tems ShaieSpool. Both these devices are 
circuit cards designed to fit into the 
LaserJet II's expansion slot. They have 
sockets for four modular plugs like the 
ones on your telephone. These are for 
serial connections. The ServerJet II also 
has a parallel port. 

To use these devices, you remove a 
cover from the rear of the HP, then slide 
in the card until it is seated. Next, you 

confirmed 
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attach to your serial port a special DB-25 
or DB-9 connector (depending on what 
your particular computer requires). 
These connectors have a modular socket 
to which you attach a piece of standard 
modular telephone cable. The other end 
of the cable attaches to the socket on the 
card that you just installed in the laser 
printer. 

Once you have done this, you can use 
any computer that will attach to a stan¬ 
dard serial connector. I was able to use 
my old Zenith Z-100 with this device, 
along with a Tandy XT clone and a Ze¬ 
nith Z-248. All of them worked fine, and 
the printer servers were able to handle 
files from all the machines at the same 
time. 

As long as you have only four or five 
users and you want to use an HP LaserJet 
n, these devices will work fine. They are 
controllable through commands em¬ 
bedded in your text files, and they have 
enough memory (256K bytes standard) 
to handle the needs of most offices. 

Larger Needs, Larger Boxes 
While both the internal printer servers 
above will meet BilFs immediate needs, 
they won*t offer much room for growth. 
If he adds another secretary, for exam¬ 
ple, the ShareSpooPs capacity will be ex¬ 
ceeded, and there’s no way he can add 
another printer to the system. 

SimpLAN and Extended Systems have 
both anticipated this situation. Simp¬ 
LAN has its Printer Server, a device that 
allows you to attach six computers and 
four printers. Extended Systems still 
limits you to four computers with its 
desktop publishing MultiSpool, but with 
this product, you can operate up to three 
printers. 

Because these servers are capable of 
more complex tasks, they are more com¬ 
plex to use. The MultiSpool, for exam¬ 
ple, requires that you add a device driver 
through the CONHG.SYS file in MS- 
DOS. This effectively limits its use to 
PC clones. On the other hand, you can 
configure the SimpLAN Printer Server 
using information embedded in the data 
stream, just as you would with its Server- 
Jet 11 stablemate. This opens it up to use 
by a wider variety of computers. 

Neither server is particularly difficult 
to set up and use, although, since Multi- 
Spool will use your computer’s parallel 
output, it probably is slightly easier. The 
SimpLAN Printer Server I tried uses 
serial data from the computer. This de¬ 
vice is slightly more complex to set up 
but lets you move the data over longer 
distances, which could be important 
where users are a good ways apart. 


LaserJet Series II .... $2695 

Hewlett-Packard 
3000 Hanover St. 

Palo Alto, CA 94304 
(800) 367-4772 
(415) 857-1501 
Inquiry 957. 


MultiSpool...$1695 

(desktop publishing) 

ShareSpool.................,.$495 


(for HP LaserJet Series II) 
Extended Systems, Inc. 
P.O. Box 4937 
6062 Morris Hill Lane 
Boise, ID 83711 
(208)322-7163 
Inquiry 955, 


Printer Server..,..,...$695 

Server Jet II..$495 

Intelligent Buffer..$395 


SimpLAN ASP Computer 
Products, Inc, 

1026 West Maude Ave., Suite 305 
Sunnyvale, CA 94086 
(800) 445-6190 
(408)746-2965 

Inquiry 956, 


While the versions that mounted in¬ 
side the LaserJet were fairly similar, 
these devices are quite different from 
each other. The MultiSpool has only a 
reset button on the front panel, while the 
SimpLAN Printer Server has a full con¬ 
trol panel. With the Printer Server’s 
panel, you have more control over the 
flow of information to the printers and 
are able to use functions such as a pause 
button to halt output while you add or 
change paper. 

Finally, there’s the SimpLAN Intelli¬ 
gent Buffer. This device attaches to the 
parallel ports of up to three computers 
and funnels output to a single printer. 
It’s probably the easiest of the lot to use 
because it requires no configuration in 
the computers. You simply hook up the 
cables and run. 

Because the Intelligent Buffer sup¬ 
ports only parallel connections, the di- 
tance the computer or printer can be 
from the buffer is only about 10 feet. 
This setup is fine in a small office but 
could be very limiting in a large one. On 
the other hand, it is easy to use and works 


well with most software. I did have to 
change its built-in timer so that it would 
wait for drawings from Generic CADD 
instead of ejecting them while they were 
about one-third finished. 

Which One to Use? 

For offices that have only one printer and 
no plans to add more users, the obvious 
choice is one of the devices that fits in¬ 
side the LaserJet II and lets you connect 
four or five computers to it. People in 
these offices have only one printer that 
they plan to use, and they don’t plan to 
add any more users. This solution is a 
simple and effective one. 

The SimpLAN Intelligent Buffer 
meets similar needs, but it will support 
only three users. The SimpLAN’s ad¬ 
vantage is that it will work with any par¬ 
allel printer, so your choice is not limited 
to the HP LaserJet II. 

Either of the two more capable printer 
servers is a good solution for an office 
like Bill Miller’s. Both will allow him to 
use more than one printer—an option that 
would be an advantage to a patent attor¬ 
ney who may need to use a plotter to pro¬ 
duce drawings. The SimpLAN Printer 
Server, however, is the t5est choice for 
Bill’s office. The MultiSpool would not 
be able to handle even one more user. 
With the Printer Server, he can send doc¬ 
uments to the printer from any of his 
computers, and because the SimpLAN 
Printer Server uses serial communica¬ 
tions, he can send them from quite a 
distance. 

On the Other Hand -.. 

Maybe Bill does need a LAN. If you al¬ 
ready generate a hefty load of docu¬ 
ments, it would be convenient for others 
in the office to be able to review them. 
You might also like to have electronic 
mail and a way to keep up with the sched¬ 
ules of several busy people. 

These issues bring us back to the origi¬ 
nal question. Clearly, not all offices 
need a LAN—sometimes there’s an al¬ 
ternative. On the other hand, sometimes 
the need for a LAN is more obvious. 
How do you tell? Check back here next 
month. ■ 


Wayne JRash Jr is a member of the profes¬ 
sional staff of American Management 
Systems, Inc, (Arlington, Virginia), 
where he consults with the federal gov¬ 
ernment on microcomputers. You can 
reach him on BIX as "'waynerash. ” 

Your questions cmd comments are wel¬ 
come, Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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filepro is the 

software of choice 
in FORTUNE 1000 


companies, govern- 
ment» thousands of 
businesses, and VAR's worldwide* The choice is simple 
when you want portability, a powerful development 
environment, a fast and efficient database engine and 
significant productivity when developing applications. 


Aly Daddy says file- 
Pro is the best Data¬ 
Base Management 
System and so do 
over 300,000 other 
people. He must be 
right, he helped to 
create filePro 11 


years ago. 


Yet, with all these 
customers and file- 
Pro’s capabilities, we 
wondered why filePro 
wasn^t as well known 
as some other DataBase Management Systems. We found 
out that we had to tell more people about filePro, but 
calling all of you on the phone would take too long. So we 
decided to let you try filePro yourself* 


Key Features: 

• Total Portability from single-user to multi-user to 
networks. DOS to XENIX® to UNIX® to ULTRIX®. 

• Pull Screen Editor, Fast, Easy Layout for Screens & 
Reports. 

• Development Environment, Powerful & flexible - 
great productivity. 

• Relational Database Management System, 

• Report Writer: Fast prototyping,and flexibility. 

• Award Winning Manual - covers everything filePro 
offers ‘ cover to cover* 

...And Many More Features that will excite you. 


**Small Is Better” 

The Small Computer Company, Inc. 

41 Saw Mill River Road, Hawthorne, NY 10532 
(914) 769-3160 

XENIX is a rE|{L3tjere<J trHdemark of Microsoft, UNIX is a registered tiadeoiark of AT &T. 
ULTRIX is a registeired trademark of Distal Equipment. 

Cirti€ 260 an Retuier Service Card 


Clip coupon and send check or use your credit card. 

If you decide to buy filePro we'll reimburse the cost of 
the demo system* 


yes! teT me on^Ke®cc.|n£tl 

Please send me a complete filePro demonstration 
system for only $50.00. 

Name_ 

Phone__ _ 

Company Name:____ 

Address ____ 

City_State_Zip_ 

Credit Card: □ MC □ VISA #__ 

□ Check Enclosed Expiration Date: _ 

□ DOS:_□ 386 XENIX_ 

(Hardware) (Hardware) 

□ UNIX:_0 286 XENIX_ 

(Hardware) (Hardware) 

Your DamoDatration System will be shipped witlim 3 weeks upon receipt of your order. 
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AW.. WHAT THE HECK! 



DesignCAD 3- D allows u p to 4 simultaneous views * any angle or perspective -on 
the screen. Des^nCAD 3-D also provides complex extrusions—linear, scalar. 
and circular. Extensive 3-0 text capabiUdes and auto dimensioning are 

provided, at no extra charge, of course! ^^F 

DesignCAD 3-D almost certainly ia compatible with the computer system you 

now own. DesignCAD 3-D supports more than 20Q dot-matrix printers^ at high 

resolution. DesignCAD 3-D supports more than80 plotters, and most digitizers. 

mice, and graphics adapters available for *TC and PC Compatible" systems. 

Shaded and wireframe mo dels can be output to the printer or plotter YOU owa o 

DesignCAD 3-D provides the capability to read drawings from most other CAD systems {DesignCAD/ProDesign //. AutoCAD*s DXF, Hewlett Packard's WPCiL. 
and IGES). Z>esi^nCAD 3-D will also write GE. and POSTSCRIPT files. This file exchange utility is included at no extra charge, of course. 

DesignCAD 3-D does not require expensive graphics adapters and monitors ■ even shading can be done on ordinary displays, such as the Enhanced Graphics 
Adapter (EGA). Color Graphics Adapter (CGA) and Hercules Monochrome Adapter. DesignCAD also supports many of the ultra high resolution graphics 
adapters, with more hardwwe being supported daily. 

However, the best reason to buy DesignCAD 3-D is not the low price. It’s not the outstanding performance. It's not the extensive hardware compatibility. TTic best 
reason to buy DesignCAD 3-D is for its amazing ease of use! 

else do you need to know about DesignCAD 3-D? Only this: '-Included at No Extra Charge." What is included at no extra charge? EVERYTHING! $299 
BUYS IT ALU 


DesignCAD 


Oh yes, we also market a 2-Dimen3ional version otDesignCAD S-D with special drafting and design functions. Can they work 
together? Naturally... Our Mothers, Wives, and childhood Sweethearts would see it no other way! The price?,,, 

$299, of course! 

How do you get one? See your local computer store or dealer, or contact: 



•IvAmerican 

Small Business Computers, Inc, 

327 Sq. Mill Street • Pryor. OK 74361 
Phone: (918) 825-4844 Fax: 01-918-835-6359 
Telex: 9102400302 


Write or phone us for FREE DEMO DISK and information on DesignCAD 3-D and DesignCAD 2-D products. 
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A look at a CAD 
package and a network 
troubleshooting 
application 

A lthough a large number of gen¬ 
eralized CAD systems (such as 
VersaCAD, Claris CAD, 
MicroCAD, and others) are 
currently available for the Macintosh 11, 
those that focus on very-large-scale-inte¬ 
gration circuit design are almost non¬ 
existent. It’s a shame, too, since the very 
features of a Mac II—its high-rcsolution 
color graphics and built-in math copro¬ 
cessor—that make it so suitable for CAD 
work also make it suitable for VLSI de¬ 
sign. It also happens that one good sys¬ 
tem for teaching and researching VLSI 
design techniques doesn’t come from a 
commercial vendor: It’s the Magic sys- 
tern from the computer science division 
of the electrical engineering and com¬ 
puter sciences department of the Univer¬ 
sity of California at Berkeley, 

Spurred on by the need for such soft¬ 
ware on low-cost workstations and the 
availability of the source code from 
Berkeley, the University of Chicago is in¬ 
vestigating the porting of Magic to the 
Mac U running A/UX. We’ve under¬ 
taken this investigation despite the fact 
that Magic has been superseded in recent 
years by better commercial Unix-based 
VLSI design tools because these pack¬ 
ages are currently expensive ($20,000 to 
$30,000) and the source code is not 
available for porting. 

First, let me explain what Magic is and 
then what we’re doing. Magic and its re¬ 
lated VLSI tools all run under various 
flavors of Berkeley Unix, which isn’t too 
surprising given their origins. Naturally, 
the software will run on VAXes running 
4.2 and 4.3 BSD, as well as under DEC’S 
Ultrix, Sun 2s and 3s running SunOS 


EXPERT ADVICE 
MACINATIONS ■ Don Crabb 


VLSI Design and 
Network Help 


(versions 2 and 3), and under OSx on a 
Pyramid minicomputer. 

Magic lets you design and modify 
VLSI circuit layouts using an interactive, 
multiwindow display system. Magic 
works with a color graphics display 
workstation and needs a mouse or a 
graphics tablet. Magic enables you to de¬ 
sign basic circuit cells and assemble them 
into complete logic systems. Unlike some 
other VLSI layout editors on the market. 
Magic does not just automate electrical 
drafting with its color display. It under¬ 
stands some basic “facts” about how cir¬ 
cuits operate. This built-in knowledge 
base permits Magic to provide a number 
of design aids that are especially helpful 
in learning VLSI design methods and in 
validating a circuit topology. 

Built-in Rule Set 

Magic “perceives” how logical compo¬ 
nents can be connected and understands 
how a transistor functions. It actually in¬ 
cludes a built-in hierarchical circuit ex¬ 
tractor to provide high-level layout 
checking. When you’re using Magic to 
create a VLSI layout, its built-in rule set 
constantly monitors your design and 
editing. When you attenqjt to create a 
structure that violates its rule set, Magic 
warns you of the inconsistency. Magic 
includes a function known as Plow 
(probably from its operation on the 
display) that can compact or stretch the 
dimensions of the circuit cells. Connect¬ 
ing the modified cells is also a snap since 
Magic provides a set of routing tools that 
allow you to make the necessary (and op- 
timiz^) interconnections among larger 
circuit components. 

The rule set programmed into Magic 
follows the Mead-Conway simplified 
style of design. These rules allow VLSI 
novices to create working designs quick¬ 
ly, supported by Magic’s design aids. 
There are drawbacks associated with 
Magic’s Mead-Conway implementation, 
of course . The most serious is that com¬ 
ponent density is compromised by its 


simplified rule set, which doesn’t let you 
cram as many components into a given 
physical space as some sophisticated de¬ 
signers might like or as would be possible 
under more complex rules and their re¬ 
sulting structures. 

In VLSI design parlance. Magic per¬ 
mits only “Manhattan” designs, where 
the topology of the cel! edges is vertical 
or horizontal. Put another way, wedge or 
comer design topologies cannot be ac¬ 
commodated directly. According to pro¬ 
fessional circuit designers who have used 
Magic, the simplified rule set results in a 
loss of theoretical circuit density of about 
7 to 10 percent. While such density 
losses may be important in commercial 
VLSI applications, they mean practically 
nothing in instruction and research, 
where the function of the design is to 
educate, not necessarily to be cast in 
silicon. 

Magic comes as part of a total VLSI 
design and analysis package from Berke¬ 
ley called VLSI Tools. The package in¬ 
cludes more than a dozen different pro¬ 
grams, authored by Gordon Hamachi, 
Robert Mayo, John Ousterhout, Walter 
Scott, George Taylor, and other re¬ 
searchers outside Berkeley. 

In addition to Magic, the design pack¬ 
age offers a timing analyzer, known as 
Crystal, that helps circuit designers find 
performance problems in the design; a 
logic equation converter (Bqntott) that 
converts logic equations into a truth-table 
format for design input; and a high-level 
description compiler (Peg) that compiles 
a high-level description of a finite-state 
machine into logic equations that can be 
input into the layout tools for automatic 
layout and finite-state-machine optimi¬ 
zation, A separate program, called 
Spioe2sunimary, provides summary in¬ 
formation about a circuit’s operating 
speed, power, and electrical properties 
as it has been designed using Magic. 

Magic needs a color display with 
enough bit planes to render all the circuit 

continued 
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layers clearly. Single-bit-plane mono¬ 
chrome monitors can display Magic de¬ 
signs, but the resulting use of hatched 
and dotted lines makes it tough to keep 
your layers clear. The color displays sup¬ 
plied with VAXstation, AED, Sun, Apol¬ 
lo, and Lexidata workstations can be 
used with the monitor drivers supplied. 
At the University of Chicago we teach 
VLSI using Magic on Sun-3/160s that in¬ 
clude 19-inch, 8-bit-plane color moni¬ 
tors. On Suns, Magic requires the Sun- 
Tools windowing environment to display 
its multiple windows (disp%, command, 
etc.)^ Sun versions for X-Windows, 
News, and Open Look do not yet exist. 

Slow Progress 

At the University of Chicago we are try¬ 
ing to port Magic and the other Berkeley 
VLSI design tools to run under A/UX on 
Mac IIs. The progress so far has been 
slow for several reasons. First of all, 
A/UX is a System V release, and Magic 
was developed under Berkeley Unix and 
is full of ‘‘Berkeleyisms.’" Second, we 
need to write color-output A/UX console 
drivers for the Mac IFs 13-inch RGB 
monitor. Furthermore, version LO of 
A/UX is excruciatingly slow for graphics 
operations (we’re hoping that versions 
1,1 and 2,0 will be much faster). 

On a Mac II, Magic really works best 
on a 19-inch RGB monitor like the Super- 
Mac Trinitron unit, for which a special 
A/UX driver must also be written. Cer¬ 
tainly, 256 different colors are adequate 
for rendering circuit layers and cells, but 
when the new 24-bit Mac II color cards 
become more prevalent, I expect that 
Magic drivers will be written to take 
advantage of their multimillion-color 
display capabilities. 

Almost any interested designer or re¬ 
searcher can obtain the Berkeley VLSI 
Tools since they were developed, in part, 
with National Science Foundation 
grants, giving them a kind of public do¬ 
main status. The price (approximately 
$100) reflects the costs of preparing and 
mailing a nine-track tape (1600 or 6250 
bits per inch) that contains Magic, the 
other tools, and their combined docu¬ 
mentation (dltroff source files and 
Unix man pages). The tape contains 
about 20 megabytes of Unix tar binary 
files, including installation scripts for 
BSD 4,3 and Sun OS 2.0, 

As I mentioned, we"ve used Magic and 
its related tools for the last couple of 
years in my department to teach VLSI. 
Because it is easy to install and maintain 
on our Unix workstations and minicom¬ 
puters, it has worked well in our instruc¬ 
tional and research situations. That’s the 


Items 

Discussed 

InterPoll NetWork 
Administrator’s Utility ,,.,,,,$129 
Apple Computer, Inc, 

20525 Mariani Ave. 

Cupertino, CA 95014 
(408) 996-1010 
Inquiry 1150. 

Magic VLSI Tools . $100 

Computer Science Division 
Electrical Engineering and 
Computer Sciences Department 
University of California 
Berkeley, CA 94720 
(415)642-3214 


big reason we’re so closely following the 
effort at A/UX ports of programs such as 
Magic. While we don’t expect A/UX 
Mac Us to replace Suns and Apollos in 
our department or on our campus, we do 
expect them to turn up in a number of lo¬ 
cations, because of the great Apple Uni¬ 
versity Consortium price and their abil¬ 
ity to run both Unix and Mac software— 
a big win in our environment, 

InterPdll—An AppleTalk Network 
Management Tool 

Network management ranks right up 
there with ingrown toenails, fever blis¬ 
ters, and sunburn as being both annoying 
and painful. Although my experience 
with managing AppleTalk networks 
leans toward the annoying side of that du¬ 
ality, it’s still not one of my favorite 
duties. 

One example typifies the kind of prob¬ 
lems that crop up with a network. Re¬ 
cently, some of my students and 1 spent 
several days trying to figure out why a 
Mac II on a lab LocalTalk network 
wasn’t showing up under TOPS when we 
looked from other TOPS nodes on the 
same network* We replaced the Local- 
Talk connector and the section of cable 
leading into it, and still it wouldn’t show 
up. We were about ready to pull out all 
our cabling and install new cables—a bad 
scene—when we came across Apple’s Tn- 
terPoil NetWork Administrator’s Utility, 

We fired this baby up, and lo and 
hold, we found the problem: a broken 
cable at the opposite end of the network. 
No, Fm still not sure why this made the 
Mac n at the opposite end of the network 
disappear, but at least I knew what the 


problem was. With the recabling disaster 
averted, I played with InterPoll some 
more to find out what it could and 
couldn’t do. As far as I can tell, it’s 
based on the old freeware program called 
NetCheck 2.0 that used to be found on 
several on-line services (including Ap¬ 
pleLink) and was useful for monitoring 
AppleTalk networks. 

What the Tools Can Do 
InterPoll encompasses a bunch of tools, 
all of which are pretty helpful. The list 
includes ones that give you a complete or 
selective list of devices that are active on 
any AppleTalk network (although I have 
yet to try it over EtherTalk) and help you 
create a network topology map, perform 
network integrity tests (the tool we used 
successfully to find our busted cable), 
report on the versions of the systems files 
being run at each AppleTalk node, and 
report network status across inter¬ 
network bridges (such as the Kinetics 
FastPath and Hayes InterBridge). Should 
your desires tend in that direction, Inter¬ 
Poll can also create readable network 
management reports, 

InterPoll runs on a Mac II, SE, or Plus 
running System Tools 6.0.2 and comes 
with three disks: the InterPoll adminis¬ 
trator’s disk (for the network manager), 
an 800K-byte workstation disk (for each 
user on the network), and a 4(KlK-byte 
version of the workstation disk. You’ll 
receive a decent manual, too. The 
AppleTalk Responder INIT has to be in¬ 
stalled in the System Folder for InterPoll 
to work properly. 

InterPoll does its dirty work by using 
five of the AppleTalk protocols: the 
Name Binding Protocol (NBP) to find 
network devices, the Link Access Proto¬ 
col (LAP) to find unnamed devices, the 
Echo Protocol (EP) to determine link in¬ 
tegrity and performance, the Printer Ac¬ 
cess Protocol (PAP) to get information 
about the status of printers on the net¬ 
work, and the AppleTalk Transaction 
Protocol (ATP) to get general system 
information. 

If you have AppleTalk networks, In¬ 
terPoll is a handy item to keep in your 
toolbox* It certainly beats pulling new 
cable. ■ 


Don Crabb Is the director of laboratories 
and a senior lecturer for the University of 
Chicago department of computer sci- 
ence. He is also a consulting editor for 
BYTE. He can be reached on BIX as 
^^decrabb,*^ 

Your questions and comments are wel¬ 
come. Write to Editor, BYTE, One Phoe¬ 
nix Mill Lane, Peterborough, NH0S45S. 
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Systat. Because other statistics and 

graphics packages are not enough. 

Systat now offers more statistical graphics than any other PC or 
mainframe package. And we still give you less bulk with more statistics. 

Statistics Basic statistics, frequencies, t-iests. post-hoc tests 
Multiway crosslabs with log-linear modeling, association 
coerricients, PRE statistics. Mantel-Haenazel. asymptotic standard 
errors Nonparametnc statistics Csign. Runs. Wilco?con. Kruskal' 

Wallis, Friedman two-way ANOVA. Mann-Whitney U, Kolmogorov- 
Smirnov, Lilftefors, Kendall coefficient of concordance] Pairwise/ 
listwise missing value correlation, SSCP. covariance. Spearman, 

Gamma. Kendall Tau, Euclidean distances, binary similarities Linear, 
polynomiaL multiple, stepwise, weighted regression with extended 
diagnostics Multivariate general linear model includes multi-way 
ANOVA, ANOCOVA. MANOVA, repeated measures, canonical 
correlation Principal components, factor analysis, rotations, 
components scores Multidimensional scaling Multiple and 
canonical discriminant analysis, Bayesian classification Cluster 
analysis (hierarchical, single, average, complete, median, centroid 
linkage, k-means, cases, variables Time series (smoothers, 
exponential smoothing, seasonal and nonseasonal ARIMA, AGF, 

PACF. CCF, transformations. Fourier analysis No nit near estimation 
(nonlinear regression, maximum likelihood estimation, and more]. 

Graphics Overlay plots Drivers for most graphics devices 
Two dimensional Errors ars Sea tte rp lots L i ne a n d Vecto r G ra ph s 
Vector. Dot, Bubble and Quantile Plots Bar Graphs (single, multiple, 
sta eked. ra n ge) 5 ox p lets (s In g fe a nd g rcu ped) Stem- a n d -1 ea f 
diagrams Linear, quadratic, step, spline, polynomial, LOWESS, 
exponential smoothing Confidence Intervals and ellipsoids (any 
alpha value] Smooth mathematical functions Rectangular or polar 
coordinates Log and power scales ANOVA Interaction plots 
Histograms (regular, cumulative, fuzzy) Stripe and jitter plots 
Gaussian histogram smoothing Scatierplot matrices Voronoi 
Tesselations Minimum spanning tree Maps with geographic 
projections (LI.S. state boundary file included) Chernoff faces Star 
plots Fourier plots Pie charts Contour plots on regularly and 
irregularly spaced points Control charts and limits Three 
dimenslonaf: Data plots Smooth function plots Vector plots 
Linear, quadratic, spline, least squares surface smoothing Three- 
dimensional type fonts. 

Data Management Import/export Lotus. dBase, and OIF 
files Fuff screen data editor Full screen text editor Unlimited 
cases Missing data, arrays, character variables Process 
hierarchical, rectangular or triangular files, irregular length records 
Character, numeric, and nested sorts Merge and append large files 
Unlimited numeric and character variable transformations 
Subgroup processing with SELECT and BY Value labels and RECODE 
Statements Macro processor with programming language, screen 
control, file manipulation, applications generation, and report writing. 


SYSTAT 


Systat operates on IBM PCs and compatibles. MS-DOS and CP/M 
machines, several UNIX minicomputers, and the VAX/Microvax. 
Menu/windowed Macintosh version also available. Single copy price 
S795 USA arid Canada, $895 Foreign, Site licenses, quantity prices 
and training seminars available. No fees for technical support. 
Statistics and graphics available separately. 

For more information, call 312 864.5670 or write Systat Inc., 

1800 Sherman Avenue, Evanston, IL 60201. 

Tha rgllowing are regialerad tradamarks: CP/M af Ojgitil Research. Inc.. ISM PC of IBM. 
Inc., MS-DOS or MlcrDsoft, Inc., Macintosh Cl Apple ucmpuierlnc.. UMFX of AT&T end 
VAX Pf DJgllsl Ec^ulpment Corporabo'' 

Systat. Intelligent software. 
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Are you tired of seeing 



If you are developing u nclwark 
application tor the K or PS/2, you 
iihould comider MkniLl?^K Network 
Developo^'s Ril, 

MicrulJNK Network Devdoper's Kil 
will gi\« you a complcie SMB protocol 
liedirector, server and memory 
managemeni for use on anv standard 
NETBIOS. 

Very High Performance 

MicroLINK is a very high perfornmnee 
network operating system. In most 
envifonments it is 75% fasLer than ilic 
so-called tndusiry leader. 

Ea^ to Implement 

MiotjLINK comes as stand alone 
software njcnlules. IVEctdEINR 
can be inleifaced through MS C or 
MASM calk 

Low Memory 
Requirements 


MicroLINK requiiies less than 40k 
bytes for a user, or 64k bytes for a 
iKurdeclkated server. MkroUNK can 
also use BMS memory for even lower 



Developer^s^M« 
nodes to develop yot^ 
npjy|SQ|MVYou can easily purcha^ 
ISalimMmBs as you nc^ therrirVOq^ 
will also receive NETBIOS interfaces for 
4^8(X)3E and WD8003ET/A ethemet 
others. Complete 

mentation is included 
wWcfr^lini^ftKi^ork programming 
interfaces^ 


For network developi 

IicroLINK.fitet? 


Pro^ammer's Connection and f^gn 


Availab^ 


jgranimers 


^ Inc. • 543 AVest Lambert Road • Suite A ■ Brea, Califoi 

JN CALlF^«>fIA (714) 529-8850 • FAX M 


haldent, 


Tcd tnitlemark ot 
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X.400 Grows Up 



The final version 
of this international 
standard should 
advance global E-mail 
interconnectivity 


E lectronic message delivery has 
entered a new era. This year, 
deemed the “Year of Intercon¬ 
nectivity” by the Electronic 
Mail Association, will see the approval 
of the final version of X.400, the inter¬ 
national standard for interconnecting 
electronic mail systems. 

In 1980, the International Telegraph 
and Telephone Consultative Committee 
(CCITT) initiated formal work on a uni¬ 
versal interconnection standard via a 
working group referred to as a “special 
rapporteur.” In 1984, the first X.400 
standard was hammered out in CCITT 
volume VIII—Facicle Vni.7, known as 
the “Red Book.” 

Since 1984, the standard has been 
undergoing revision. The 1988 version, 
though not ratified at this writing, was 
expected to be ratified in November. The 
new X.400 standard will be contained in 
the “Blue Book.” 

Before X.400, residents of the so- 
called global village who needed world¬ 
wide communications capability made 
do with adequate, but antiquated, tools 
such as the telex—a real-time, dial-up 
communications technology from West¬ 
ern Union. But in today’s high-tech envi¬ 
ronment of global competitiveness, the 
telex machine is too slow and unreliable, 
and it’s useless for binary file transfers. 

It’s a small leap from the telex to the 
Advanced Research Projects Agency net¬ 
work, a worldwide E-mail network used 
first by the military to link its research 
labs and installations. ARPAnet deterio¬ 
rated (some say evolved) into several 


other networks, such as Usenet and Bit- 
net, that still function today. But years of 
neglect and apathy have taken their toll 
on these networks; they resemble the 
root system of a weeping willow more 
than a sophisticated and efficient mes¬ 
saging system. 

Until X.400 became a reality, the idea 
of a universal electronic messaging sys¬ 
tem that worked on any mainframe and 
down to the personal computer level and 
allowed anyone to send a message to any¬ 
one else, worldwide, regardless of what 
E-mail system he or she used, was only 
so much science fiction. But X.400 will 
move us from fiction to fact. 

X.400 provides for the sending of mes¬ 
sages, files, and even telexes among dif¬ 
ferent mainframes. Users of X.400-com¬ 
patible E-mail systems won’t have to 
concern themselves with the idiosyncra¬ 
sies of host-system protocols. 

The X.400 standard outlines the ar¬ 
chitecture, protocols, and message “en¬ 
velope” formats that allow E-mail users 
to exchange messages independently of 


the E-mail systems they use. For exam¬ 
ple, X.400 makes it possible for DEC’S 
All-In-1 to swap messages with Data 
General’s CEO, and MCI Mail users can 
trade messages with users of Compu¬ 
Serve’s EasyPlex E-mail service. 

“Four years ago, the ink was just dry¬ 
ing on the X.400 draft standani,” says 
Richard Miller, president of Telematica, 
a data communications consulting firm 
specializing in electronic messaging pro¬ 
tocols. “The childhood of X.400 is at an 
end, and with some 40 vendors now of¬ 
fering X.400-compatible products, we’re 
seeing an era of ‘plug and play’ systems 
hitting the market.” Products include 
X.400-compliant E-mail systems and 
X.400 gateways, which allow inter¬ 
connection between proprietary E-mail 
systems that do not support X.400 
internally. 

Inside X.400 

X.400 is part of the International Stan¬ 
dard Organization’s Open Systems Inter- 

continued 
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connection model. OSI's seven layers 
can be compared to a cake ; each succes¬ 
sive layer builds on those below it. The 
lowest layers, which are closest to the 
communications hardware , make certain 
that the raw bits of data make it through 
the physical medium intact. The upper 
layers preserve the integrity of the data; 
they ensure that the bits sent have the 
same meaning when you receive them at 
your end. X.400 is the first stable proto¬ 
col in OSFs application layer—the high¬ 
est level in the protocol stack. 

To establish a truly universal store- 
and-forward (E-mail) network, you need 
to specify the interface details for all E“ 
mail systems to be interconnected. 
X.400 provides the technical glue for 
these systems and their interfaces, and it 
does so in enough detail to satisfy the 
needs of anyone who wants to build his or 
her own X.400 message-handling system 
(MHS). Not surprisingly, the language 
of the X.400 specification is technically 
precise. Some critics say it's too com¬ 
plex, but X.400 products are alive, well, 
and in use. 

The X.400 specification itself con¬ 
tains several components. First, the 


.400 

is the first stable 
protocol in OSVs 
application layer. 


MHS is a group of interconnected store- 
and-forward systems. Messages them¬ 
selves can contain any kind of electronic 
data. The messages you generate are sent 
to a User Agent, which functions like a 
post office box. It provides a place for 
messages to be delivered to each user on 
the system. The UA acts on your behalf 
to exchange messages between your key¬ 
board and the Message Transfer Agent. 

MTAs function as post offices. Each 
MTA serves a particular group of UAs, 
just as your local branch post office han¬ 
dles your paper mail. It collects mes¬ 
sages, sorts them by destination, and 
then forwards them, in bulk, over the 
network. 

The MTA also routes messages to all 


recipient UAs and makes copies automat¬ 
ically if a message is being sent to several 
people in a distribution list. Likewise, 
the MTA sorts and delivers incoming 
messages. The X.400 P3 protocol de¬ 
fines the method for submission and de¬ 
livery of messages between a UA and an 
MTA. 

MTAs perform these store-and-for- 
ward functions via the X.400 PI proto¬ 
col, which defines the rules of the road 
for how interactions between MTAs take 
place. PI also defines how a particular 
system deals with the delivery of mes¬ 
sage envelopes. All the MTAs working 
together are defined as a Message Trans¬ 
fer System. Thus, ACME's corporate 
mainframe in Toledo, Ohio, is con- 
sidered an MTA, as is the branch office 
mainframe in Hoboken, New Jersey. 
The interconnection of these MTAs is the 
MTS. 

There also may be direct interaction 
between cooperating UAs on, say, the 
same local-area network. This is defined 
by the P2 protocol and includes the capa¬ 
bility for services such as finding out if 
the recipient UA has enough room to hold 
the message you’ve sent, and sending an 


How the competition stanck 


Introducing the modem with a sleek new 
stand-up* design. Telebit’s new TIOOO Multi- 
Speed modem. The modem that not only looks 
different, but is different. With more features. 
More performance. And a surprisingly low price, 

More modem for less money. 

What makes the TIOOO so different? 

For one, you get a choice of more speeds. The 
TIOOO can send and receive data at 300,1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

So the TIOOO can talk to your installed 
base of low-speed modems, plus the large 
installed base of Telebit"' and other PEP™ high¬ 
speed modems. 

But it costs about the same as a 



2400 bps error-free modem. 

Another difference? The TIOOO runs at 
9600 bps with any type of data—without com¬ 
pression. Error free. With MNP and PEP 
error detection and correction. 

The TIOOO fits riglit in. 

The TIOOO Multi-Speed modem even talks 
Hayes—right from the box. And if you’re using 
the AT command set or even Smartcom HI 
software, we’re a)mpatible. You won’t need new 
software. And you won’t need new commands. 

The TIOOO also has internal support for 
the most widely-used communications protocols 
—Kermit, Xmodem, Ymodem and UNIX’s 
UUCP So you can transfer files up to 3 times 
faster than any other modem. 
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acknowledgment when the recipient UA 
has read the message. 

Sorry, No Listing 

To have any kind of global intercon¬ 
nected network, you need a directory of 
some sort. The standard for establishing 
such a directory is X.500. Even though 
some systems, such as MCI Mail and 
CompuServe, currently provide inter¬ 
connection via X.400, users of either 
system must already know the address of 
the intended recipient; there is currently 
no provision to look up a CompuServe 
user’s electronic address from within 
MCI Mail. 

Enter X.500. Think of it as a kind of 
digital directory assistance and then 
some. According to the X.500 standard 
(which is expected to be ratified along 
with X.400), individual entries will con¬ 
tain information “corresponding to each 
of the communications methods by 
which that person can be reached, se¬ 
lected from an open-ended list which in¬ 
cludes at least the following: Telephony, 
E-mail, telex. Integrated Services Digi¬ 
tal Network, physical delivery (postal 
address), and facsimile. In some cases. 


X.500 as a kind 
of digital directory 
assistance. 


such as E-mail, the entry will have some 
additional information, such as types of 
information that the user’s equipment 
can handle.’’ 

The X.500 standard enables users to 
implement a distributed global directory 
(the specification doesn’t mention any 
time frame for this to take place or ad¬ 
dress its feasibility, of course, and both 
are points of controversy). On the local 
level, X.500 would enable users in an 
IBM PROFS environment to look up the 
E-mail addresses for users within the 
same company who are using a different 
system, such as DEC’S All-In-1. 

X.500 will let users browse through 
user listings just as if they were looking 
through a telephone book. It could also 


set up a type of Yellow Pages browsing 
capability based on the type of business 
or service. 

The growth of a global directory 
would come from major E-mail service 
vendors and private networks linking 
their perspective user lists. Jeanne 
Bracken, Pacific Bell director of mes¬ 
sage-handling systems, says the standard 
would create a “basic directory assis¬ 
tance [service] magnified a million times 
in terms of information you can get. ’’ 

Where’s the Beef? 

If X.400 is as grown up and worldly as its 
supporters claim, why can’t you simply 
log on to an E-mail system and exchange 
electronic messages with anyone, any¬ 
where, at any time? Good question. The 
answer has to do with co^ormity and 
commerce. 

First, no standard exists for testing the 
conformity of X.400 products, and no 
public E-mail system is going to allow an 
untested X.400 product to connect to its 
backbone without some kind of proof that 
it won’t sabotage the entire system. Some 
companies, such as Telenet, have insti- 
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TIOOO Multi-Speed Modem. 

Call 1-800-TELEBIT or 
(415) 969-3800, today. 

Or write Telebit at 
1345 Shorebird Way, Moun¬ 
tain View, CA 94043-1329. 
Fax:(415)969-8888. 

Because no one gets the 
message through like Telebit. 


TIOOO. 


TELEBIT 

C1988 Telebit Corporation. Telebit is a registered 
trademark and PEP is a trademark of Tblebit Corpora¬ 
tion. Other brands or product names are trademarks of 
their respective holders. 

^optional 
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And here’s another big difference. Since 
the TIOOO runs the most popular communi¬ 
cations software at the highest possible speeds. 
You can take full advantage of packages like 
Hyper ACCESS, Crosstalk-Fast, MicroPhone H, 
and Acknowledge. 

Just plug us in, and the TIOOO will fit 
right in. No matter what your environment. 

Remote management for ease of use. 

Here’s the final difference. The TIOOO 
offers a host of remote management features. 
Including remote access, remote configuration 
and remote diagnostics. 

So get the modem that’s head and 
shoulders above the rest. In features and per¬ 
formance. At just the right price. Telebit’s new 
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Computer Sciences for 
the Forward Thinking 

Books published bv Academic Press 
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1. Fractals Everywhere by Michael Barnsley. An 
exciting new area with applictbn to computer graph¬ 
ics and image compression! Ulus. 400 pp. $39.95 

2. Curves and Surfaces for Computer Aided 
Geometric Design A Practical Guide by Gerald 
Farin. For software developers tor CAD/CAM 
systems, geometric modeling researchers, graphics 
programmers. 150 diagrams, 352 pp. $39.95 

3> Creating User Interfaces by Demonstration by 
Brad A. Myers. New for creatirig interaction 
tGchniques...PerkJot is fully described as to design, 
implementation and research, 320 pp, $29.95 

4. Object-Oriented Forth Impfementation of 
Advanced Data Structures edited by Dick Fountain. 
Makes object-oriented programming available to 
users of small home computers. 119 pp. $19.95 paper 

5. Introduction to the Graphical Kernel System 
(GKS) 2nd ed. by Hopgood, Duce, Gallop, Sutcliffe. 
Highly acclaimed, now with thorough coverage of 
GKS international standard. 272 pp. $29.95 paper 

6. Neural and Brain Modeling by Ronald J. 
MacGregor. For researchers & students in neuro¬ 
science, computer science, cognitive science, arittfi- 
cial intelligence, bioengineering. 643 pp $35.00 pap. 
7- Mathematics for Dynamic Modeling by Edward 
Beftrami. Intended for applied math students but the 
accessible presentation makes it of interest to non¬ 
specialists in related fields. 277 pp. $27.50 
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tilted proprietary conformity testing pro¬ 
cedures. That*s fine for vendors target¬ 
ing their products at Telenet’s network. 
However, Telenet’s conformity proce¬ 
dure doesn’t apply to any other system, 
such as Dialcom. This lack of a standard¬ 
ized conformity test will hamper the 
rapid implementation of X.400 products 
universally. 

The other major issue is that public E- 
mail networks will not interconnect 
worldwide until administrative ques¬ 
tions, such as bOling procedures, are ad¬ 
dressed. How will the revenue be split 
between service providers when a mes¬ 
sage is sent from the U.S. to the German 
PTT’s system? Should the revenue be 
split evenly? What if the message from 
the U.S. consists of a distribution list? If 
the PTT has to deliver hundreds of copies 
of a single message sent from the U.S., 
how docs the revenue from that message 
transfer get fairly distributed across the 
two commercial systems? Such questions 
are stumbling blocks to true inter- 
connectivity. 

Global Grab Bag 

The technology for a ubiquitous E-mail 
network has been available for years. 
The standards are now in place. But we 
may be well into the next decade before 
anything approaching global connectiv¬ 
ity emerges. In the meantime, there will 
be limited interconnections. And if your 
corporation needs worldwide messaging, 
you can certainly pay dearly for it by 
signing on with one of a few companies, 
such as Diakom and Telenet, that pro¬ 
vide international E-mail service. Of 
course, you’ll also have to convince your 
clients to sign on with the same system. 

Individual users will have to wait out 
the corporate suits while they negotiate 
in high-tech board rooms, and rely on the 
ARPAnct offspring, if they can stomach 
the inherent irritations and frustrations 
associated with such systems. Or they 
can use the rather limited existing com¬ 
mercial interconnections {MCI Mail and 
CompuServe) or commercial third-party 
message "porting” services. 

Or they might simply do as the two 
most powerful offices in the world—the 
White House and the Kremlin—have 
done for decades: Use a telex. ■ 


Brock N. Meeks is a San Diego-based 
freelance writer who specializjes in high 
technology. You can reach him on BIX as 
"hrocL" 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458 . 
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Our Printer Sharing Unit 
Does Networking! 


An Integrated Solution 

Take our Master Switch , a sophisticated 
sharing device, combine it with MasterNet"* 
networking software for PCs, and you’ve 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 
link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer Is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


MasterLink"* utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with Its memory-resident 
access to the commands and menus. 

Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we've got 




to tfoun^ co4K^uiteft 


it. We also have automatic switches, code- 
activated switches, buffers,* converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 

Commitment to Excellence 

At Rose Electronics, we’re not satisfied 
until you’re satisfied. That’s why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for literature or 
more Information. 


(800) 333-9343 


RO. Box 742571 • Houston, Texas 77274 • Tel (713) 933-7673 • FAX (713) 933-0044 • Telex 4948886 
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Get your 


woik done before 


The future of pereonal computing is dear More 
powerful PCs. Easier to use PCs. V^th graphics 
and character-based programs working side by 
side. Talking to each other Multitasking. V^fin- 
dowing. Menuing. Mousing. Getting your work 
done easier and fester. 




Have it all now. 

DESQview™ is the operating envi¬ 
ronment that gives DOS the capabil¬ 
ities of OS/l™ And it lets you, with 
your trusty 8088,8086,80286, or 80386 
PC, leap to the productivity of the next 
generation. For not mudr money. And 
without throwing out your fevorite 
software. 

Add DESQview to your PC and it 
quickly finds your programs and lists 
them on menus. So you can just point 
to the program, using keybo^ or 
mouse, to start it up. DESQview 
knows where that program lives. And 
what command lo^ it. 

For those who have trouble 
remembering EXDS commands, 
it adds menus to DOS. It even 
lets you sent your fQes and mark 
spe^c files to be copied, 
backed-up, or deletel— all 
without having to leave die pro¬ 
gram you're in. 

Bestofall,E®SQview 
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For programmers, DESOviev/s 
API, wifir its strengths in inter¬ 
task communications and multi¬ 
tasking, brings a quick and easy 
way to adapt to the future. With 
the API's mailboxes and shared 


programs, programmers are 
able to design programs lunning 
on DOS wrth capabilities like 
those of OS/1 


togetho; you don't have to leave your current 
program. Just open the next 
program. View your programs 
in windows or full screen. Open 
more programs than you have 
memory tor. And multitask 
them. In 640IC Or if you own a 
special EMS 4.0 or EEMS 
memory board, or a 386 PC, 
DESQview lets you break 


DESQview even lets you transfer text, num- 
;, and fields of information between pro¬ 
grams. 

Fulfill the 386 promise. 

For 80836 PC users, DESQview becomes 
a 386 control program when used in 
conjunction with Quarterdeck's 
Exj^ded Memory Manager 
{QEMM)-386—giving fester multi¬ 
tasking as wdl as virtual windowing 
support 

And when you use DESQview or 
an IBM PS/2” Modd 50 or 60 with 
QEMM-50/60 and the IBM Memory 
Expansion Option, DESQview gives 
you multitasi^g beyond 640K. 
Experts are voting for 
DESQview. Andover 
a million users, too. 

If all of this sounds like promises 
you've been hearing for future systems, then 
you can understand why over a million users 
have chosen DESQview. And why PC 
Magazine gave DESQview its 
Editor's Choice Award for "The 
Best Alternative to OS/Z" why 
readers of/n/blAbrW twice votrf 


MAGAZINE 


accomplishes all this with a substantial 
speed advantage over any 
alternative environment 

Multitask beyond 640K. 

When you want to use several programs 


through the DOS 640K barrier for multitask¬ 
ing. You can start 1-2-3 calculating and tell 
Paradox to print mailing labels while you're 
writing a report in Ykxd Pafect, ot laying out 
a newsletter in \fentura Publisher or design¬ 
ing a building in AutoCAD. 


KlXTORS DESQview "Product of the Year'' 

^ ^ why, by popular vote at Comdex 
for the last two years in a| 
row, DESQview was 
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k 
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selected as "Best PC 
Environment" in PC Tedi 
Journal's Systems Builder 
Contest. 

DESQview lets you have it all now. 


PRODUCT 
O F T H E 
YEAR 


oeSQVIEW SYSIOt REQU1REMENIS 
IBM Personal Computer and 100% oompatiUes (with 8006, 
8088k 80286, or 80086 prooesaois) ¥rilh monochfome or color 
dispiay;IBMPeisonalSystein/2*Meinory:640Kieaain- 
mmled; (or DGSQview itsetfO'145K* Expanded Monoiy 
((3ptk)na0:expan(fedmgnoiy boards oopy a tMew^ the 
Inid AboveBoaid; enhanced expanded memory boards 
compatible with the AST RAMpage EMS 4i) expanded 
rnemory boatds*Disk: two diskette drives or one (hskette 
drive and a hard didcKaaphics Card (C)ptionaI>. HeiniH 
IBM Calor/Graphics (CCA). IBM Enhanced Gnphics 
(EGA), IBM Personal 9ystem/2 Advanced Grapto 
(VGA)* Mouse (C)ptioruJ); Meuse Systerns, ^30God and 
oompaitibles* Moc^ for Auk^Oialer (Opiianal): Hayes or 
oompatible* Operating System: PC-D05 2J0-33; MS-DOS 
2 j 0-32* Software: Most FC-006and MS-DOS application 
prograns; ptogruns spedfkr to Miousoft P^ndows IXQ- 
2j03, gem 1.1-30, IBM TbpVkw 1.1* Media: DESQview 20 
is available on erdwr 5-1/4" or 3-1/T floppy diskette 


IyES! 

11 need increased 
I productivity now! 

I Name 



Product 

Format Price Each 
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DESQview 10 

□ 5-1/4 Q3r\/1 

$129.95 

1 


OEMM-386 

□5-1/4 QS-l/Z 

$59.95 

1 


OEMM-50/60 

□5-1/4 QS-l/Z 

$59.95 



Shipping&Handlii^ |$5inUSA/$lQoutskleUSA 


Calif Residents add 6.5% 


I Address. 
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EXPERT ADVICE 

OS/2 NOTEBOOK ■ Mark Minasi 



OS/2 

CONSUMERISM 



Fake software, fake 
hardware, and virtual 
memory revisited 

T he biggest problem with OS/2 
isn’t the bugs. They go away 
eventually* The biggest problem 
is finding software that runs 
under OS/2. Software development takes 
time, and I hate waiting. Thus, when I 
found out about two $99 programs—Cal¬ 
ifornia 10 Pak and HelpMe—from Cali¬ 
fornia Software Products, Inc., I ordered 
them posthaste* 

California 10 Pak claims to be a set of 
“programming tools for the IBM PC, 
PS/2, and compatibles running DOS or 
OS/2.” HelpMe is a “diagnostic utility 
for the IBM PC, PS/2, and compatibles 
running DOS or OS/2. ” When I talked to 
the CSPI folks, I asked if the “DOS or 
OS/2” stuff was really true. I was told 
yes, that from this point on, CSPI would 
ship both OS/2 and DOS versions of its 
software. 

California 10 Pak does indeed come in 
both versions. But HelpMe comes with a 
sheet of paper that says, “ATTENTION: 
OS/2 USERS. HelpMe is a DOS-mode 
program and must be run in the DOS 
‘compatibility^ box’ of OS/2. The pro¬ 
gram was designed to run in DOS mode 
for analyzing OS/2 systems because 
more convenient and extensive access to 
the system is available in this mode for 
the analyses performed by HelpMe 
(e g,, ROM BIOS information)*” CSPI 
repeated this assertion over the phone 
and denied that it was just a DOS pro¬ 
gram with an OS/2 name on it. 

For those who don’t follow OS/2 reli¬ 
giously, the compatibility box is just the 
section of OS/2 that runs DOS programs. 
Saying a program must run in the com¬ 
patibility box is the same as saying that 
it’s a DOS program. 

Come on, CSPI. If you haven’t gotten 

ILLUSTRATION: DAVE RIDLEY © 19S8 


around to writing the OS/2 version yet, 
just say so* Don’t tell me that it was “de¬ 
signed” for the compatibility box be¬ 
cause of “convenience” (to whom?)* For 
a program that’s “designed” for OS/2, 
it’s got some odd features. For example, 
it can’t recognize a VGA, and the VGA 
appeared before OS/2 did. 

HelpMe also tells me that all my OS/2 
.EXE files—programs written to run 
under OS/2—have a “bad ,EXE check¬ 
sum.” Yes, the checksums look wrong if 
all you know is DOS* OS/2 uses a new 
.EXE format, but HelpMe should know 
that. There are many such peculiarities. 
It does have some neat features, though; I 
hope the company writes a real OS/2 ver¬ 
sion soon* 

I’m burned up about HelpMe, but 
what about California 10 Pak? Well, the 
10 programs are OS/2 programs* They 
are sort of Norton Utilities-ish* There are 
a few file browsers, hexadecimal and 
ASCII; a few smart file-comparison pro¬ 
grams; a directory program; programs 
that display the file allocation table, the 


environment, and the contents of mem¬ 
ory (including extended memory!); a dis¬ 
assembler; and a sort program. 

The display programs are interesting, 
but they’re less informative than Nor¬ 
ton’s. Additionally, they let you look but 
not touch—you can’t edit anything with 
them. The disassembler is better than 
Debug’s, but Sharpe Systems* Master- 
Key program is much better, although 
it’s currently limited to DOS. The sort 
program is limited, like DOS’s, to files 
no larger than 64K bytes. 

OS/2 Apartheid 

There’s not only fake OS/2 software, 
there’s fake OS/2 hardware. OS/2’s 
local-area-network control software is 
called the LAN Manager. Like all net¬ 
work operating systems, it requires pro¬ 
grams (called drivers) to talk to specific 
devices* If you have an XYZ LAN board, 
you need an XYZ driver* The theory is 
that eventually all LAN hardware ven¬ 
dors will write LAN Manager drivers for 
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their boards, so that when you buy a 
board, you also get a disk with LAN 
Manager drivers on it. No matter whose 
boards you’re using, the LAN Manager 
will run fine on it, provided you have a 
LAN Manager driver for that board. 

Now, I have the beta LAN Manager, 
and I’d like to try it and tell you how it 
works. Unfortunately, no LAN vendors 
are shipping LAN Manager drivers yet. 
Microsoft attempted to solve this prob¬ 
lem for developers by including drivers 


for several boards, to serve as a stopgap 
until the vendors get around to shipping 
their own drivers. Unfortunately, all the 
boards that Microsoft shipped drivers for 
are pretty expensive. 

One such board is 3Com’s EtherLink 
Plus, a nice Ethernet card that has a not- 
so-nice price of $800. So I was interested 
when a company—let’s call it Company 
X—claimed that it had developed an Eth¬ 
erLink Plus clone that I could buy for 
about $300. Hot dog, I thought—for 


Listing 1: This program, a 
paraphrase of the one in my 
September column, allocates 
and fills an array of integers. 

rem BIGIJ (original program) 
rem Examines virtual memory, 
rem Needs /ah compiler switch 
defint a-z 
rem $DYNAMIC 

rem $INCLUDE:* bsedospe.bi' 
retcode= dosmemavail(memfi) 
if coiTinand$="" then 

input "array dimension";ad 
else 

ad=val (corrmand$) 
print "Using dimension ";ad 
end if 
c&=timer 
dim a(ad,ad) 
for i = 1 to ad 
for j=l to ad 
a(i, j)=100 
next 

next 

b&=timer 

print "Total time:";b6-c<i 


Listing 2: This program does 
what the program in listing 1 
does, but much faster because it 
traverses the array in an orderly 
manner. 

rem BIGJI (modified program) 
rem Examines virtual memory, 
rem Needs /ah compiler switch, 
defint a-z 
rem $DYNAMIC 

rem $INCLUDE:' bsedospe.bi* 
retcode* dosmemavail(mem&) 
if coniTiand$="" then 

input "array dimension";ad 
else 

ad=val(commands) 
print "Using dimension ";ad 
end if 
c&^timer 
dim a(ad, ad) 
for i = 1 to ad 
for j=l to ad 
a(j,i)-100 
next 

next 

b4=tiiner 

print "Total time;";bi-c& 


Table 1: Results for the programs in listings 1 and 2, and a comparison of 
virtual memory to real memory performance. (Times are in seconds.) 


Array size 
(in K bytes) 


BIGIJ 

time 


BiGJI 

time 


ln>memory 

time 


Ratio 

BIGJI/memory 


10 

1 

1 

1 

1 

40 

4 

4 

4 

1 

90 

8 

7 

8 

0.88 

160 

13 

14 

14 

1 

250 

22 

21 

21 

1 

360 

31 

31 

31 

1 

490 

1694 

47 

43 

1.09 

640 

19,780 

84 

55 

1.52 

810 

Years 

106 

70 

1.51 

1000 


149 

87 

1.71 

1210 


184 

106 

1.73 

1440 


220 

126 

1.74 

1690 


261 

148 

1.76 

1960 


302 

171 

1.76 

2250 


349 

196 

1.78 

2560 


397 

224 

1.77 

2890 


450 

259 

1.73 
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OS/2 NOTEBOOK 


$600 I can set up a two-node LAN that 
will run LAN Manager with the software 
Tve got* 

Being older and wiser, I figured Vd 
double-check before plunking down my 
$600. So I called the manufacturer to get 
the whole story. After a week of calls and 
promises that Td be called back, I finally 
talked to someone who could answer my 
questions. 

“Is your board EtherLink PiusH^om^ 
patible? Will it run the OS/2 LAN Man^ 
ager with the EtherLink Plus drivers?” 

“Let’s see here, * .no, you can’t use 
EtherLink Plus drivers. We supply 
drivers for our board for most networks, 
but not yet for LAN Manager,” replied 
the voice at the other end. 

Puzzled, I asked, “But if you can’t run 
the EtherLink Plus LAN Manager drivers, 
and you don’t supply a LAN Manager 
driver for your board, how can you say 
that you support the LAN Manager?” 

“I think we mean that we support the 
LAN Manager kind of like we support 
Nelson Mandela,” he chuckled. 

Caveat emptor. Or, more appropriate 
for this business, cave canem (beware of 
the dog). 

Virtual Memory Revisited 

You can’t trust OS/2 software vendors, 
you can’t trust OS/2 hardware vendors— 
you can’t even trust OS/2 columnists. I 
discussed OS/2’s virtual memory capa¬ 
bilities in the beginning of the September 
column; several readers raised questions 
about the program I used. Here’s more 
on the subject of virtual memory and an¬ 
other look at the lest. 

First, here’s some background. Vir¬ 
tual memory under OS/2 is segment’Ori- 
ented. Segments, as I have discussed, can 
be up to 64K bytes in size. (They can also 
be smaller, but for this discussion, let’s 
assume that they’re all 64K bytes.) Pro¬ 
grams or data structures larger than 64K 
bytes must be divided into multiple 
segments. 

Let’s say that a computer running 
OS/2 has enough memory for 100 seg¬ 
ments of programs (and associated data), 
that currently running programs account 
for all 100 segments, and that you try to 
load a program that needs one segment. 
A DOS-like operating system would sim¬ 
ply say “out of memory” and refuse to 
load that last program. 

OS/2 instead swaps one segment to 
disk (a segment that hasn’t been used re¬ 
cently and so, as a rough rule of thumb, 
probably won’t he needed soon) to create 
one segment of real memory for the last 
program. The swapped-out segment 
might belong to, for example. Excel, 


Items 

Discussed 


California lOPak......$99 

HelpMe......$99 


California Software Products, Inc. 
525 Cabrilio Park Dr. 

Santa Ana, CA 92701 
(714) 973-0440 
Inquiry 1009, 

MasterKey......$80 

Sharpe Systems Corp. 

2320 E St. 

La Verne, CA 91750 
(714) 596-0070 

Inquiry 1010. 


which you loaded hours ago and haven’t 
done anything with since. If you start 
using Excel again, OS/2 will restore that 
segment from disk (swapping out some¬ 
thing else that hasn’t been used recently, 
if need be). 

This works nicely, as long as you have 
segments that have not been used re¬ 
cently. If the least recently used segment 
hasn’t been touched in an hour, swapping 
it to disk is a safe bet. But suppose you 
touch every segment every few seconds? 
In such a case, the operating system 
thrashes—that is, it spends so much time 
swapping segments that it accomplishes 
little real work. 

The virtual memory test in Septem¬ 
ber’s column—paraphrased here as the 
program BIGII in listing 1—inadver¬ 
tently caused the operating system to 
thrash for that reason. It’s a consequence 
of the way BASIC lays out a two-dimen¬ 
sional array and the way BIGIJ accesses 
the elements of that array. If the dimen¬ 
sions of an array are i and j, we like to 
view it as a table—i rows by j columns. 

But in memory, it’s a linear array of 
elements. There are two ways to linear¬ 
ize the table—you can lay all the rows end 
to end, or all the columns end to end. 
BASIC does the latter, but BIGIJ acts as 
though it did the former. Memory ac¬ 
cesses are disjointed; they’re separated 
by the number of elements in a column, 
and as the dimensions of the array grow, 
that separation eventually eixeeds the 
size of a segment so that each access re¬ 
quires a segment swap. 

The program BlGJl (see listing 2) tra¬ 
verses the array by columns. As a result, 
memory accesses are sequential; when 
OS/2 loads a segment, it can use it for a 


while before having to swap in another 
one. I ran BIGIJ and BIGJI on a machine 
with little memory, to force disk swap¬ 
ping, and again on the same machine 
with more memory, where virtual mem¬ 
ory was deactivated. As table 1 shows, 
BIGJI performs in a very acceptable 
manner. Under these conditions, virtual 
memory is only about 70 percent slower 
than real memory; that’s a reasonable 
penalty for the extra capacity. 

By the way, virtual memory isn’t just 
a way to load more programs than will fit 
in real memory. It also lets those pro¬ 
grams use more data than can fit in real 
memory. This is something that many 
DOS programs already do. For example, 
I use the IBM Personal Editor, which can 
edit a file laiger than 640K bytes by 
swapping some material to a disk file. 
The Microsoft DOS Linker employs a 
similar strategy when it creates a tempo¬ 
rary file during large links. Until now, 
every application program that provides 
this capability has had to supply its own 
virtual memory code. OS/2’s built-in 
virtual memory feature frees application 
programmers from having to continually 
reinvent this particular wheel—and 
that’s what an operating system is for. 

Thanks very much to the people who 
wrote in asking about virtual memory 
and the test. 

OS/2 Tip ci the Month 
A few months back, I discussed the order 
of device drivers for the COM ports and 
mice. What 1 didn ’f mention is that if you 
have a serial mouse, you must use either 
the COM driver or the serial mouse 
driver—not both. OS/2 will use the COM 
port as either a serial port or a mouse 
port, depending on which driver you tell 
it to load. 

If you tell OS/2 to use both drivers, 
and you insert the DEVICE = COM- 
01. SYS before the DEVICE=MOUS- 
A02.SYS, you’ll get an error on the 
mouse driver. Do it the other way 
around, and you’ll get an error on the 
serial driver. This means that if you, like 
me, sometimes use your COMl port for 
modem communication and sometimes 
for mouse connection, you must change 
your CONFIG. SYS and reboot* ■ 


Mark Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum¬ 
bia, Maryland, firm specializing in tech¬ 
nical seminars. He can be reached on 
BIXas "mjminasi/’ 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lone, Peterborough, NH 
03458. 
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Dell gives you more - 
the Dell S ystem 32S. 

The question that everyone’s been 
asking is not ‘if but 'when' Dell would 
launch a 25 MHz 80386 machine. The 
answer always was, when we knew it was 
wanted and when we could be certain 
of offering the quality, reliability and 
service that Dell has become known for - 
at a price that’s highly competitive. 

That time has arrived. 

Dell gives you less - 
new lower prices. 

When a company starts to make an 
impression on the market, there’s a 
tendency to restructure their pricing 
scheme. Prices usually go up but there’s 
no guarantee that you’re getting the same 
package for your money. You c^ end up 
with less for more. 

Dell is different. The success of the 
Dell package since its introduction to 
British PC Users in 1986, means we can 
take a new look at our prices. Our direct 
relationship with our customer, aimed at 
giving you exacdy what you want in the 
most cost-effective way, has enabled us to 
bring our prices down further with no 
compromise on service. 

The new price structure won’t be 
available till this magazine’s gone to press 
but you can find it out by phoning the Dell 
Price Hodine on 0800 414535. Or send in^ 
the coupon right away. 

Log ical answers. 

For applications that require the 
enhanced power and speed of a 80386 
machine, there are now two logical 
answers - the Dell System 310 and the 
Dell System 325. 

The System 310 has already 
established an enviable reputation. Fast 
and very reliable, it’s become the standard 
by which other 386 machines are judged. 
And with its new three-bay chassis, it 
offers gready enhanced storage capacity. 
Such as the option of mounting a tape 
streamer and two floppy drives. 

The System 325 is a state-of-the-art 
PC which offers the highest available 
performing speed with greater 
expandability and enhanced capacity. Its 
specifications make it ideal for use as a 
powerful LAN server and for numerically 
intensive applications such as CAD/CAM 
and Artificial Intelligence. 

Both machines are offered at prices 
that are highly competitive with 
comparable machines from companies of 
the calibre of IBM and Compaq. 

Circle 83 on Reader Service Card 


For the majority of business applica¬ 
tions. the 80286-based Dell System 200 and 
System 220 still offer the most practical 
solution - and. now, even better value. 

Giving you what you want. 

Dell’s reputation is built not only on 
powerful and high-performance products 
but excellent quality and compatibility. 

We aim to give the customer exacdy what 
they’re looking for - the best product, at 
the best price, with the best service and 
support package the industry can offer. 

And we can do that because of our direct 
relationship with the customer. 

That’s sound business sense and, in 
four years, it’s made us one of the largest 
suppliers of PCs in the U.S. And. in the UK., 
we’re supplying Times Top 1000 companies 
and Public Sector Corporations, such as 
BP and HMSO, as well as individuals and 
small companies. 

Accoimtability for life. 

When you buy from Dell, you talk 
directly with the people who design and 
manufacture your machine. Every machine 
is configured to your requirements then 
rigorously tested before delivery. And the 
direct relationship continues with our 
support package. As often as you wish, you 
can get straight through on the Dell 
Technical Hotline to one of our experts. 

If the solution needs on-site repairs, 
you’re covered by the service agreement 
included in the price. This guarantees a 
visit by an engineer before the end of the 
next working day. And the limited warranty 
that comes with every Dell product covers 
both parts a^ labour. 

Plus, there’s our 30-day Guarantee of 
Complete Satisfaction. Should you be in 
any way unhappy with your purchase - we 
will refund your money in full. 

Talk direct to Dell. Now. 

There isn’t room in this ad to tell the 
whole Dell story. 

To answer ^ your questions about 
Dell, we’ve prepared a new information 
pack containing full details of Dell the 
company, the philosophy, full product 
specifications, prices and more. Send the 
coupon freepost for yours now. 

But if you can’t wait, why not put our 
direct relationship to the test, right away? 

Phone our special Price Hotline on 
0800 414535. 

You can find out the best configuration 
for your needs and how it’s going to cost 
you a lot less than you expected, even from 
Dell. And w pay for the call. 


Dell S ystem 525. 

The preimuin Dell computer system featuring a 80386 
mtcroprocessor running at 2S MHa. The premium performance is 
achie»^ by the use of the Intel Cache Controller chip (8238S). high 
speed (2S ns) cache memory, support of80387 co*processor. support 
of high capacity high speed (1:1) Interleave ESDI disk drives (up to 1,2 
Gigabytes) and the ability to plug up to 16 MB of the ORAM into the 
main logic board. Suitable for use as a powerful LAN server and 
demanding applications such as CAD/CAM and DTP. 

DeU S ystem 220 - 
20 MHz 80286 Performance. 

"... a certain challenge to any of the 
current (and soon to be current) crop of 
80386 SX machines in the speed stakes 
alone. And, given the quahty of the unit 
itself, it’s going to be around for some timer 

EDITOR'S CHOICE. PERSONAL COMPUTER. SEPT. 1988 



Also available; 

The 20 MHz, 80386 System 310. 
The 12.5 MHz, 80286 System 200. 


DELL 


COMPUTER 

CORPORATION 


DELL COMPUTER CORPORATION. COOKHAMROAD. 
BRACKNELL BERKSHIRE RG12 IRD.TEL; 0344 860456. 


0800 414535 


release send me your new Information packTl 
Return this coupon to Dell Computer 
Corporation, FREEPOST (RG 1462), Bracknell, 
Berkshire RG12 IBR or fax us on 0344 860187. 

Name- 


Position — 
Company 
Address _ 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order; 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
techn ical ass istan ce 7 

• Is there a service facility? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


© Direct Marketing Association, Inc. 1988 
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Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised * 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc, 

6 E. 43rd St„ 

New York, NY 10017 

MMC 

MICROCOIVIPUTER 
MARKETING COUNCIL 

□f the Direct Marketing Association, Inc. 



• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St,, New York, 
NY 10017. 
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We Guarantee Good News 
Every Monday Morning! 



I n fact, we'll guarantee the best 
news—100% factual, accurate and 
unbiased expert analysis of signifi¬ 
cant developments in the personal 
computer industry. Just straightforward, 
no-nonsense professional reporting of in¬ 
dustry news, product announcements and 
key events as they happen each and every 
week. 

BYTEweek, McGraw-Hill's new weekly 
newsletter, is devoted to helping you stay 
on top of the dramatic changes in the 
continually-evolving business computing 
arena. BY'TEweek is devoted to reporting 
and analyzing these changes and 
developments through its timely, compact, 
one-stop news format. BYTEweek keeps 
you on top of significant industry trends 
and developments through its coverage of 
the IBM, IBM-compatible, Apple Macin¬ 
tosh and workstation markets. BYTEweek 
gives you the full details of significant 
new product aimouncements with in-depth 
analysis. 

BYTEweek guarantees what no other 
personal computing publication can by 
building on two renowned and respected 
technical resources: the award-winning 
Microbytes Daily on-line news service and 
the technical expertise of the BYTE 
Editorial Staff aided by the new resources 
available to them in the recently expand¬ 
ed BYTE Lab. Through these resources, 
you are kept on top of issues such as: 
New data storage techniques, in¬ 
cluding CD-ROM, erasable optical and 
other text, graphics, and video storage 
technology. 

• Expert systems, with an ex¬ 
amination of both the technical 
and human aspects of 
implementation. 

• Bus standards and the war be¬ 
tween IBM and the clone 
manufacturers—with critically 


BVTE 


One Phoenbc Mill Lane, Peterborough, NH 03458 

1 - 800 - 258-5485 

Charter subscription just $395 for 50 weekly issues 


important user ramifications. 

• Legal skirmishes and "look and feel" 
suits, which can put the manufacturer of 
your favorite software out of business. 

• Software emulation that will allow 
new, exotic computer systems to run 
software written for IBM PCs. 

• LAN system developments, including 
all pertinent aspects of connectivity and 
inter-operability. 

• Network management, a complex and 
increasingly important topic for per¬ 
sonal computers in both small and large 
offices. 

• PostScript clones, which promise 
faster, lower-cost laser printers with the 
same capabilities as the Apple 
LaserWriter. 

• New, easy-to-use programming 
systems such as CASE and 4th Genera¬ 
tion Languages, that can allow non- 
programmers to develop powerful 
applications. 

BYTEweek offers you what no other in¬ 
dustry publication can: timely news on 
the rapidly evolving computer industry as 
it happens, framed by interpretation and 
evaluation that only BYTE's experienced 
editorial staff can provide. 

Subscribe now and take advantage of 
the special one-year charter subscription 
rate of $395 ($495 outside the U.S. and 
Canada)—fl savings of $100 off the regular 
rate. Your subscription to BYTEweek in¬ 
cludes 50 issues and a free subscription 
to BIX, which includes access to the 
award-winning Microbytes Daily on-line 
news service. Your hourly usage rates will 
be billed separately. 

Don't miss this opportunity! Call 
BYTEweek's toll-free number: 

1 - 800 - 258-5485 

to order your subscription or request 
more information and a free sample issue. 
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Product Focus ■ Pen Plotters 



For many applications, 
the pen plotter can’t 
be beat—but choosing 
the wrong unit can bring 
unnecessary headaches 


Stanford Diehl 
and Steve Apiki 


I n an industry where new products 
can become obsolete before they’re 
unwrapped, few technologies have 
held their appeal as long as the pen 
plotter. 

Architects and engineers prefer pen- 
plotter output, especially for large-for¬ 
mat media. For business presentations, 
it’s hard to beat the sharp colors and ex¬ 
cellent line quality of the old pro. 

Unglamorous? Perhaps, but as we 
tested 24 plotters in the BYTE Lab, sea¬ 
soned computer vets kept wandering in, 
snagged by the inexplicable lure of an 
evolving plot. There’s something fasci¬ 
nating about watching these bizarre 
mechanisms spin and rattle like a Rube 
Goldberg contraption. 

Plotter Groups 

Pen plotters are intelligent mechanical 
output devices that produce high-quality 
graphics on a variety of media. They are 
often divided into three categories by the 
size of media they accept: small format, 
which can work with ANSI A- and B-size 
sheets; medium format, for C and D; and 
large format, for E. The letters refer to 
ANSI size designations: A is the familiar 
8V^ by 11 inches, and B is 11 by 17 
inches. Succeeding letters are deter¬ 
mined by doubling the shorter dimension 


Plotters 
in Perspective 


of the next lower size. Architectural and 
International Standards Organization 
(ISO) size specifications roughly con¬ 
form to the ANSI standard. 

It is also possible to group plotters by 
whether they use a friction roller, flat¬ 
bed, or drum mechanism. Friction-roller 
plotters rely on a grit wheel to move the 
paper in one lateral direction, while the 
pen moves mechanically along the other 
axis. Drum plotters are similar, but they 
accept continuous medium and use a 
clamp or tractor-feed scheme to hold and 
move the paper. 

In contrast, flatbed plotters anchor the 
medium while moving the pen along both 
axes. Each type has its advantages: Fric¬ 
tion rollers are simple mechanically and 
can automatically feed paper; flatbeds 
are relatively quiet, and the medium is 
less subject to wear; and the drum plot¬ 
ter’s continuous-feed capability makes it 
the ideal choice for chart recording. 

In times past, plotters used a single 
pen and required constant attention. But 
the venerable pen plotter has learned to 
adapt as manufacturers install higher in¬ 
telligence, more efficient pen-changing 
mechanisms, and crafty optimization 
techniques. Hewlett-Packard’s plot lan¬ 
guage, HPGL, has become an estab¬ 
lished industry standard, and CAD soft¬ 
ware drivers are widely available. These 
changes have kept the pen plotter one step 
ahead of other printing technologies (see 
the text box “Subplots: Looking at Pen- 
Plotter Alternatives’’ on page 1^). 

This month, we take a look at a cross 
section of plotters that are ideally suited 
for microcomputer applications. We used 
flexible inclusion criteria so that we 
could sample from the broadest range of 
plotters available: We asked for medium- 
or small-format color plotters, and we set 
the price cap at $6000. 

When Speed Counts 
Unlike a newspaper reporter, those who 
depend on p>en plotters for their hard 
copy are concerned with only two of the 


five Ws, namely, when will I get my plot, 
and what will it look like? These two 
questions are often of nearly equal 
weight. Slow plotting, especially when 
last-minute revisions to the drawing must 
be made, is often intolerable. 

Mechanical factors play a dominant 
role in determining overall throughput. 
Commonly quoted specifications, like 
maximum pen velocity and acceleration, 
provide the most accurate measure of 
throughput. High velocity will make its 
presence felt on large area fills and long, 
straight lines; plots with many tight 
curves or short, unconnected lines will 
benefit most from high acceleration. Our 
complex CAD checkplot benchmark re¬ 
quired both (see the text box “Plotter 
l^nchmarks’’ on page 176), and the re¬ 
sulting speed graphs (see figure 1) reveal 
a close correlation between these specifi¬ 
cations and real performance. 

Careful examination of the numbers 
reveals exceptions, however (see table 1). 
For example, the Enter SP1800’s rela¬ 
tively poor performance is primarily due 
to a quality-enhancement feature, shared 
by Houston Instrument’s DMP-^1 and 
the CalComp Artisan 1023, known as 
constant-velocity plotting. Pen velocity 
is most often listed as an axial measure 
(see table 2). When plotting along a diag¬ 
onal, however, speed is substantially in¬ 
creased to the vector sum of the two axial 
velocities. These variances can lead to 
uneven line weights, so constant-velocity 
plotting regulates the speed in all direc¬ 
tions to no more than axial. While the 
DMP-61 and Artisan 1023 provide a tog¬ 
gle to remove the feature for checkplots, 
the SP1800 does not; thus, its perfor¬ 
mance is degraded. 

Acceleration heavily influenced the 
results. With only half the speed but 
twice the acceleration, Houston Instru¬ 
ment’s DMP-52 handled small circles 
and curves much faster than the SP1800. 
Acceleration specs are typically not 
listed for flatbeds, but they are generally 
poor, at below 1 g. All the flatbeds 
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turned in lesser performances than their 
velocities would indicate. 

Pen-changing time, though less publi¬ 
cized, is another crucial factor in multi¬ 
color plots. Drawing applications often 
plot object by object rather than color by 
color, making dozens of pen changes 
common for even a moderately complex 
plot. While oui CAD plots were opti¬ 
mized to require only one pen change per 
color, our presentation graphics test was 
not, and several plotters demonstrated 
superior pen changes. 

The most notable of these was Brun- 
ing's Zeta 8, which excelled on the pre¬ 
sentation graphics benchmarks. The 
Zeta 8's plotting mechanism totes all the 
pens in a moving carrier, and pen 
changes require only a small shift in the 
drawing arm. Most plotters keep pens in 
a carousel off to the side of the drawing 
surface when not in use, and the pen car¬ 
rier must move off the page, select the 
pen, and return to the active area. 
Though the Hitachi plotters and Houston 
Instrument's PC Plotter 695A also pro¬ 
vide moving carriers, their mechanism is 
less efficient in that they require moving 
off the medium. 

Processing power also comes into 
play, cspecMly on the larger plotters. 
The two top performers on our bench¬ 
marks, the Artisan 1023 and the DMP* 
61, both supplement excellent mechani¬ 
cal specs with 32-bit CPUs, in contrast to 
the more common 8-bit processor. The 
Artisan 1023, Enter SPl 800, and Roland 
DG GRX-300 also offer plot optimiza¬ 
tion through pen sorting or vector pre¬ 
processing, though our preoptimized 
benchmark files did not test this feature. 

The time the personal computer 
spends driving the plotter is often more 
critical than actual plot time, and a latge 
data buffer can cut that time dramati¬ 
cally. The DMP-61 and Roland DG 
DXY-1300 plotters, with the laigest buf¬ 
fers, freed up our IBM PC AT well be¬ 
fore plotting was complete. 

continued 
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PRODUCT FOCUS 


PEN PLOTTERS 


Subplots: Looking at Pen-Plotter Alternatives 


W ith the rising emphasis on com¬ 
puter graphics, competing tech¬ 
nologies are bearing down hard on pen 
plotters, cutting in on a lucrative mar¬ 
ket. Pen plotters are hanging tough, 
with a wealth of admirable virtues: low 
cost, high quality, media versatility, 
and software compatibility. 

Though pen plotters for microcom¬ 
puter CAD applications range from 
$600 to $10,000 or more, you can find a 
sufficient model for less than $6000. 
Pen plotters offer sharp color output at a 
reasonable price, but they’re relatively 
slow when compared to other printing 
technologies. But just how well do these 
competing technologies stack up against 
the pen plotter? Here’s a look at some 
alternatives. 

Electrostatic Plotter 
This device offers the ultimate in plot 
throughput. Nibs on the electrostatic plot¬ 
ter’s print head charge selected areas of 
the paper, which then attract toner. The 
advent of the color electrostatic plotter 
makes it an attractive alternative, espe¬ 
cially for large-medium plots. 

Only high cost keeps this technology 
from booming. Prices typically range 
from $12,000 for the 11-1:^ 17-inch for¬ 
mat to as much as $120,000 or more for 
larger formats. The need for dielectric 
paper further ups the ante. However, 
the plotter’s impressive speed opens the 
door to multiuser networking, thus 
slashing the cost per user. Manufac¬ 
turers are beginning to respond to this 
advantage by offering multiple inter¬ 
faces, including Ethernet. 


Electrophotography 
This up-and-coming technology also 
generates toner-based output, but it uses 
a light source to charge selected areas of 
the paper. Lasers are the most common¬ 
ly used source, but devices using LEDs 
and liquid crystal shutters are also avail¬ 
able. Drivers for CAD applications have 
yet to proliferate, but this should 
change. 

Electrophotographic devices provide 
fast throughput at high resolution. Some 
now boast output at 1200 dots per inch. 
Compared to electrostatic devices, 
these devices are inexpensive, usually 
falling in a range from $4000 to over 
$20,000 for high-resolution models. 
Their major drawback is lack of color. 
Look for color technology to come to 
market soon—along with a major price 
hike. Initially, you can expect prices to 
range from $10,000 to $120,000. 

Thermal Transfer 
Thermal-transfer printers are slowly 
entering the plotter arena with lower 
prices and larger formats. This technol¬ 
ogy uses individual heating elements to 
melt color wax and fuse it to the paper. 
Colors can be striking, but the look and 
feel of thermal-transfer output is highly 
subjective. Resolution typically falls 
within the 160- to 300-dpi range, while 
prices range from $300 to $9000. The 
major disadvantage here is the high cost 
of supplies. 

Liquid Ink-Jet 

Reliability problems have thwarted the 
promise of ink-jet technology. Newer 


models belie that reputation, but low 
resolution and slow throughput are still 
legitimate gripes. One type of ink-jet 
printing is the continuous-stream meth¬ 
od. High pressure propels streams of 
color and black ink frmn print nozzles, 
while a selective charge determines 
which areas of the paper will attract the 
ink. Drop-on-demand printers use tim¬ 
ing signals to prq)erly eject drops from 
the nozzles. Ibices for ink-jet printers 
typically range from $700 to $7000, al¬ 
though some specialized large-format 
models can cost up to $75,000. Supply 
costs are moderate. 

Serial Dot-Matrix 

Vendors are souping up these machines 
with 24-pin quality, expanded buffer¬ 
ing, larger-format handling (typically A 
to C), impressive intelligence, and 
color. Supplies are cheap, and when the 
printer isn’t occupied with plotting, you 
can do all the word processing chores 
normally associated with a dot-matrix 
printer. Unfortunately, a few bucks no 
longer puts a dot-matrix printer on 
every desk. With prices ranging from 
$400 to $7(XX), these specialty printers 
come with a price tag comparable to that 
of pen plotters. And while they’re fast, 
they simply can’t match the pen plot¬ 
ter’s high-quality output. 

Price ranges were provided by Naomi 
Luft Cameron, associate director of re¬ 
search at Datek Information Services, a 
Waltham, Massachusetts, research and 
publishing firm that specializ/es in elec¬ 
tronic-imaging technologies. 


Quality Control 

When discussing plot quality, it’s easy to 
get bogged down on mechanical issues 
and complicated technical specifica¬ 
tions; yet, in the final analysis, the most 
important elements in the quality equa¬ 
tion are also the most obvious. Find 
yourself a good pen and a sheet of paper 
that takes the ink best, and you’re almost 
home. 

Using a pen plotter sounds simple, but 
annoying anomalies have a way of rear¬ 
ing up. Each plotter accepts a different 
range of pen-and-paper combinations. 
They even require different types of pens 
and recommend their own medium. 
Once you’ve squared all that away, you 
must next tackle the problem of proper 
pen pressure and plotting speed. 


If speed were the only consideration, 
most manufacturers would recommend a 
ballpoint pen on a translucent medium, 
(^ality suffers, though, as area fills, 
line quality, and color contrasts are all 
inadequate. This combination works 
best for speed checkplots, where quality 
is of minimal concern. High-quality 
bond paper and fiber-tip pens blend well, 
and it’s the one pen-and-medium combi¬ 
nation that most plotters will accept. 

However, the best medium for high- 
quality plots is vellum or Mylar; the best 
pen, liquid ink or ceramic. A plotter, no 
matter how impressive its resolution or 
accuracy, will not produce the highest- 
quality plots possible if it doesn’t support 
one of these combinations. As our qual¬ 
ity benchmarks show, plotters that sup¬ 


port only fiber on bond just can’t match 
the quality of liquid ink on vellum. 

Once pen and medium standards are 
met, three main technical specifications 
come in to play: resolution, repeatabil¬ 
ity, and accuracy. Mechanical resolu¬ 
tion, the smallest move a plotter can 
make in any direction, differs from ad¬ 
dressable resolution, the smallest move 
allowed through user programming. Ad¬ 
dressable resolution is the most meaning¬ 
ful specification; moves of such small 
increments will usually be directed by 
software. High resolution enhances con¬ 
sistency and also makes arcs appear 
smoother. Most of the plotters support an 
addressable resolution of 0.025 millime¬ 
ters. The CalComp Artisan 1023 and the 

continued 
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SEE THE FUU SPECTRUM 

SOTA VGA/16 Delivers It. 


SOTA Technology —a pioneer in accelerator board 
technology—now brings high-speed, high-resolution 
graphics to your PC. 

SOTAVGA/16 is designed to optimize the performance of all 
popular software. Its’ industry leading l6-bit memory and BIOS 
interface, is designed to take advantage of the extra performance 
offered by 286/386 machines. In fact, speed increases of up to 
400 % faster than the IBM VGA are reali^. 

In addition to being faster, SOTAVGA/16 also gives you more 
colors and resolution than IBM VGA. Base configuration in¬ 
cludes 256 k of video memory, enough memory for 800 x 600 
resolution with 16 colors. Plus, it’s upgradeable to 512 K— 
simply plug in the extra memory chips. With 512 K you get 
1024 X 768 resolution in 16 colors or 800 X 600 in 256 colors. 
Software drivers are included for all your popular programs. 

The SOTAVGA/16 is 100% VGA hardware compatible and 
runs current programs such as Windows 386 and OS/2 flaw¬ 
lessly. It is ato hardware compatible down to register level with 
all pre-VGA standards such as EGA, CGA, MDA and Hercules. 
This means that virtually all existing software will run with the 
SOTA VGA/16—and it insures compatibility with future 
software. 


SOTAVGA/16 has two output connectors for full analog and 
digital monitor support—not just analog, as some manufactur¬ 
ers offer. And, since many of today’s programs require a mouse, 
SOTA built this option ri^t on the board. No longer do you 
have to compromise an extra slot or sacrifice one of your COM 
ports to install a mouse. Simply plug it into SOTAVGA/16. 

So whether you want to add pizazz to your business 
presentation graphics or view your spreadsheet in 
132 columns, SOTAVGA/16 is the right choice. 

After all, everything looks better in VGA. 

For more information on the 
SOTA VGA /16 please caU 800-237-1713. 

In a 408-245-3366. 




A VGA /16 is a tradeniaflc of SOTA 1bchnok>gy. 

: ithof products mentioned are trademarks of their respective manufactures. 


SOTA Technology, Inc. 

657 N. Pastoria Ave. 
Sunnyvale, CA 94086 
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TECH*GRAPH*PAD 



trying to get 
Engineering 
-4 & Scientific 


graphs 
‘ from a 
Business 
program? 

TECH* 

GRAPH* 

PAD 

EXAMPUE OF LOO/LOG PLOTTING 



M* «* 1^ 

Tmo diffarant equationa 

Easy-to-use technical graphing & 
plotting software for engineers & 
scientists. Compatible with Lotus 
1-2-3 worksheets, other spread¬ 
sheets, PRN & ASCII files, & most 
data acquisition packages. 


Now shipping Version 3.0! 


• X-Y, Semi-log, Log/Log, Polar Ptots 

• Curve Fitting • Data Smoothing 

• Labels, Scale, & Color Control 

• Multiple X-Y Axes 

• Error Bars • Greek Letters 

• Laser Printer, Rotter, Printer Output 

• IBM PC/XT/AT. PS/2. Apollo. DEC 
compatible 

CALL 

( 617 ) 890-1812 “ 

' Dealer Inquiries Invited 

iW binary engineering 

100 Fifth Ave., Waltham7MA‘02154 


P 

I resolution, 
repeatability, and 
accuracy are the main 
technical specifications. 

Roland DG DPX-20(X) claim the highest 
resolution, twice that of the norm, at 
0.0125 mm. 

Repeatability measures how accu* 
rately a plotter returns the pen to its point 
of departure. Bad repeatability results in 
mismatched comers and lines not joined. 
The norm for repeatability is 0.1 mm. 
Once again, the DPX-2000 checks in at 
twice the norm, along with the Houston 
Instrument DMP-61 and DMP-52. 

Accuracy defines a plotter’s precision. 
It tells you how exactly a plotter will 
move a pen to a prescribed point. Pens, 
media, and humidity can all signifi¬ 
cantly affect a plotter’s accuracy. Most 
manufacturers offer two numbers for ac¬ 
curacy. One number gives the accuracy 
as a percentage of the total move. Some¬ 
times, however, the move is so small that 
the percentage for accuracy is no longer 
valid. In this case, a second number rep¬ 
resents the finest accuracy the plotter can 
achieve, regardless of the size of the 
move. Some manufacturers don’t publish 
accuracy numbers. 

Other specifications also come into 
play. Quality depends on proper pen set¬ 
ting. This can be a trying experience, es¬ 
pecially if you’re depending on a thumb¬ 
wheel or some other imprecise mechani¬ 
cal adjustment. So look for firmware 
control of pen pressure, or better yet, 
choose a plotter that uses pen sensing to 
automatically adjust pressure and speed. 
Constant-velocity capability also im¬ 
proves quality. This feature sets your 
plotter to a standard velocity in both ax¬ 
ial and diagonal directions, ensuring uni¬ 
form line widths and consistent output. 

Beyond the Specs 

What sets a plotter apart from the crowd 
is more than just a combination of good 
performance ratings and broad pen and 
medium support. Front-panel controls, 
reliable mechanical design, and interfac¬ 
ing cations can make a critical difference 
between an outstanding plotter and one 
that merely gets the job done. 

We examined each plotter with an eye 


toward bringing out the details that dis¬ 
tinguish it from the rest of the pack. Our 
observations are divided into two sec¬ 
tions, one for medium-format, floor¬ 
standing models, and the other for small- 
format desktops. 

Medium-Format Plotters 

CalComp Artisan 1023: CalComp takes 
no prisoners when it comes to processing 
power, packing two 10-MHz 68000s into 
this impressive model. The Motorola 
chips contribute to the unit’s excellent 
speed specs. Its benchmark times were 
rivaled only by the Houston Instrument 
DMP-61. Add the 1- or 2-megabyte buf¬ 
fer option, and you’ll have an extremely 
efficient plotter. And you won’t be sacri¬ 
ficing quality. The Artisan 1023 draws 
sharp, consistent plots on almost any 
medium. 

Automatic pen sensing and an eight- 
pen removable carousel minimize the 
need for manual adjustments, but if you 
need to do so, the menu-driven liquid 
crystal display (LCD) will guide you 
along (see photo 1). The CalComp Arti¬ 
san 1023 enjoys an excellent reputation, 
and for good reason. It’s a solid product 
at $4895. 

Enter SPJ800: Enter’s low-end model, 
the $4695 SP1800, comes fully featured 
and has excellent pen and medium sup¬ 
port. An outstanding front panel in¬ 
cludes a backlit LCD and a comprehen¬ 
sive 23-key keypad. Our one complaint is 
that the display sits too low to read with¬ 
out stooping. As with the CalComp plot¬ 
ter, all parameters can be accessed 
through layers of menus. 

Pen type is sensed automatically for 
default pressure and speed settings, but 
the sensing mechanism is awkward and 
lends itself to user errors: You have to in¬ 
sert small plastic tabs into the pen carou¬ 
sel in different combinations for differ¬ 
ent pen types. 

Excellent plot quality more than made 
up for the SP1800’s disappointing speed. 
The trade-off seems intentional; the 
unit’s constant-velocity feature can’t be 
disabled. Other quality enhancements 
include curve-plotting algorithms, 
which process all vectors in a curve be¬ 
fore putting the pen on the paper, pro¬ 
ducing a smoother line. 

Hewlett-Packard DraftPro: Hewlett- 
Packard ships two carousels with this 
plotter, one for fiber-tip pens and one for 
drafting pens. The plotter senses the car¬ 
ousel installed and adjusts pen param¬ 
eters accordingly. If you need to change 

continued 
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V\fell, almost 
everyone prefers MICROSTAT-li 




If you like using statistics packages that require a couple of dozen disks and a manual that 
reads like a Ph.D. dissertation, you probably won’t like Microstat-Il. On the other hand, if 
you need an easy-to-use statistics package that lets you start solving problems five minutes 
after it’s installed, Microstat-II is your answer. 



We are so sure that you'U like Miaostat-H^ 
we offer a 30 day motiey back guarantee. 
Contacl your software dealer or give us a 
call. (If you already own Micro$tat-Il Rel. 
LO, call for details on free update!) 


Ecosoft Inc. 

6413 N, College Ave. 
Indianapolis, IN 46220 
1-800-^952-0472 • FAX: 317-251-4604 
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Nobody Boats Our 
Prlntop Ribbon Pricos! 

^ Meet Or Beat ANY Published Price With A Money-Back Guarantee! 


Anadcx 9500, 9625B.15.60 

Apple Imagewriter Nylon.2.95 

Apple Imagewriter 4-color.9.95 

Brother 1409.4.50 

Brother 1509/1709.5.50 

Canon A1200, A40, A50, PW250.4.50 

Centronics 700 Series—Cartridge. 4.50 

Citizen MSPIO, MSP20.2.50 

Citizen MSP15, MSP25.5.50 

Citizen 120D.4.50 

Ooeco Adam.7.95 

Commodore MP8801.5.50 

Comrex 420, Comwriter 420.6.90 

C.ITOH3500.25.00 

C. ITOH Prowriter Jr..5.95 

DEC LA54. U58, UlOO..Just 2.95 

Diablo HyTypen.2.95 

EPSON MX80.2.50 

EPSON LX80.2.50 

EPSON LQI500.2.95 

EPSON EX-IOOO, EX-800.4.20 

EPSON EX-800/EX-1000 4-color.... 15.95 

EPSON FXlOO, FX286, MXlOO.5.50 

EPSON LX80, LX86, LX90.2.50 

Fujitsu 3400.7.95 

Fujitsu DPMG/DPL9. DX2100/2200..5.95 

IBM 4202, Proprinter XL.4.50 

IBM 4201, Prowriter, Proprinter.5-75 

Mannesmann/Tklley 100 Thru 160.5.00 

Mannesman n/Talley MT 85.5.95 

Mannesmann/Tklley Sprint 80.5.50 

NBC Pinwritcr P-5.5.95 

NBC 2000/3500 FUp MTS.5.25 

NEC Pinwriter P1/P2/P/6.3.60 


NBC P2200.5.50 

NEC PC8000, PC8023A Nylon.2.95 

Okidata 292...4.85 292 4-color... 10.50 

Okidata 293/294.5.60 

Okidata 293/294—4-coIor.15.50 

Okidau 390.5.75 

Okidata 393.15.15 

Panasonic KXP 1090/1091/1092.4.90 

Panasonic KXP 11093.2.95 

Panasonic 1524. 6.95 

QIIME 4 Sprint 7/8/9/10/11/LQ50.2.95 

Kadio Shack DMP400.2.95 

Seikosha SP-800/1000.5.75 

Seikosha5300.18.95 

Star NXIOOO.4.25 

TbdiibaI350,1351.321,341,351.5.10 

Toshiba 321SL.4.95 

Xerox 850/860. 5.00 630. 2.95 


PUIS HUNDREDS MORE... 
MOST AVAILABLE IN 4-COLOR! 

1 - 800 - 327-1013 

Mr. Megabyte’s American Ribbon Ca 
i04t W. Commercial Btvd. 

Ft. Lauderdale, FL33309 

VISA MasterCard AMEX 

FREE With Order Of 12— 
Your Choice Of Printer Cover 
OR Free Shipping* 

• Based on prices listed. Subject to 
change without notice. Cop^ght 
1988, American Ribbon Co., Inc. 


Computers For The Blind 

Talking computers give blind and visually impaired 
people access to electronic information. The question 
is how and how much? 

The answers can be found in "The Second Beginner's 
Guide to Personal Computers for the Blind and Visu¬ 
ally Impaired" published by the National Braille Press. 
This comprehensive book contains a Buyer's Guide 
to talking microcomputers and large print display 
processors. More importantly it includes reviews, 
written by blind users, of software that works with 
speech. 


Send ofdeis to: 

National Braille Press Inc., 88 St. Stephen Street 
Boston, MA 02115, (617) 266-6160 

NBP is a nonprofit braille printing and publishing house. 


PEN PLOTTERS 


the pen speed manually, you simply push 
a few buttons on the control panel. Ex¬ 
planatory icons and clear documentation 
make features simple to implement. 

DIP switches enable enh^ced plotting 
features like margin expansion and pen 
sorting. If you run into any trouble, the 
user’s manual includes helpful sections 
on troubleshooting, interfacing, and in¬ 
terconnections. The DraftPro fell in the 
middle of the pack in terms of both plot 
quality and speed, but its $3995 price 
makes it an attractive choice. 

Houston Instrument DMP-6I: Delivering 
beautiful output at sizzling speed, the 
DMP-61 scoi^ top honors on both our 
quality and throughput benchmarks (see 
photo 2). The 68000 CPU and an axial 
pen speed of 32 inches per second top a 
list of impressive specs. 

The user interface, though somewhat 
cumbersome, offers a wide range of pa¬ 
rameters, letting you easily customize a 
job for specific needs. For instance, you 
can disable the constant-velocity option 
for checkplots, then set it back on for 
final-quality output. The DMP-61 draws 
its menu on paper, and you position the 
pen over a desired option. It’s not as slick 
as an LCD, but it’s also not as limited. 

The multipen accessory, simple to in¬ 
stall and to adjust, enables six-pen opera¬ 
tion. Unless you have mainly mono¬ 
chrome applications, this upgrade is a 
necessity. We also recommend upgrad¬ 
ing to a 1-megabyte buffer. Houston In¬ 
strument offers the fully enhanced 
DMP-61 for $5445, an expensive propo¬ 
sition, but one of the best buys around. 

Houston Instrument DMP-52: This plot¬ 
ter shares the DMP-bl’s user interface: 
The plotter draws a menu on paper, and 
you position the pen over an option to 
select it. Althou^ you sacrifice some 
time (and a sheet of paper), you can see 
which parameters are currently loaded, 
and you can retain a hard-copy record. 

The DMP-52 also shares another char¬ 
acteristic with its more expensive cousin: 
outstanding plot quality. However, un¬ 
like the DMP-61, the DMP-52 didn’t in¬ 
clude a multipen accessory. Single-pen 
operation is too slow and too awkward, 
and it demands too much user interven¬ 
tion—a big minus. It also lacks the DMP- 
6rs impressive specs, claiming half the 
axial pen speed (16 ips) and a less power¬ 
ful CPU. On the other hand, it carries an 
attractive $3295 price tag. Remember, 
though, that the DMP-52 accepts only ar¬ 
chitectural-size drawings; so, for ANSI 
sizes, make sure to ask for the DMP-51. 
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Affordable Large Format Plotting 
Starting at $1695* 


A-D 

$ 2295 . 

(sugg. ret. $2695.) 


$1695-Model 3610 C/D 

{not shown) 

Same style as 3600 A-D 
Handles C 8c D size media 


■ 
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Features that say value... 

Economical: $1,000 less than other large format 
plotters. 

Compatible: Operates with all popular CAD 
software supporting DM/PL. 

Multiple Media Sizes as small as x 11" or as 

large as 36'' x 48" eliminates the need for a second 
plotter. 

Practical speed you can really use: 10'' per 
second assures good drawing throughput while 
optimizing the speed at which most plotter pens 
can draw without skipping. 

Repeatability and Resolution: .004 assures qual¬ 
ity suitable for the most demanding applications 
including PCB artwork. 

Vacuum Paper Hold Down guarantees perfect 
registration. 
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Unique: X&Y rescaling allows calibration to 
one part in 10,000. Ideal for applications where 
scale is critical, 

CALL NOW AND WE'LL SEND YOU 
A FREE SAMPLE PLOT. 

(415)490-8380 Fax (415) 490-3906 


Dealer inquiries invited. 



40491 Encyclopedia Circle 
Fremont, California 94538 


Made in USA DM/PL is a trademark of Hpustoti InstruTnent 
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IBM 6184: At $4150, the 6184 resembles 
the Hewlett-Packard DraftPro in just 
about everything except price. Like the 
DraftPro, the 6184 scored credibly on 
both the quality and throughput bench¬ 
marks but excelled on neither. 

The carousel automatically deter¬ 
mines pen velocity and force, but you can 
manually change parameters from a logi¬ 
cal control panel. DIP switches enable 
pen sorting and maigin expansion, while 


front and rear paper stops facilitate sim¬ 
ple medium loading. As for documenta¬ 
tion, we often found ourselves referring 
to the well-organized user's manual for 
general information (e.g., proper pen 
speeds for a particular medium and pen 
type). It's an excellent manual, but that 
doesn’t justify the $155 difference in 
price between it and the DraftPro. 

Numonics 5860: This eight-pen $3195 


plotter offers price as its most appealing 
feature. A slow pen-changing mecha¬ 
nism coupled with sluggish pen speed re¬ 
sulted in unacceptable throughput in our 
tests. The 60K-t^ buffer helps, freeing 
the host before the entire plot is com¬ 
plete, but speed is still slow. 

Unfortunately, the Numonics 5860's 
slow throughput doesn’t result in plot 
quality that stands out. You must adjust 
pen pressure by turning a thumbwheel, 


Table 1: For testing purposes, plotters were grouped by size. The different tests were optimized for speed or quality 
using CAD and graphics applications. 

Medium format 

simple CAD file 


Complex CAD file 



Fln«l drawing 
quality acora 

Chackplot 

tlma 

Final drawing 
tlma 

Final drawing 
quaiity score 

Chackplot 

time 

Final drawing 
time 

Houston Instrument DM P-61 

7 

2:34 

3:13 

3 

24:39 

33:20 

Enter SP1800 

7 

4:01 

5:11 

7 

33:53 

43:34 

CalComp Artisan 1023 

7 

3:12 

3:42 

7 

24:45 

32:35 

Houston Instrument DM P-52'* 

7 

3:27 

3:41 

7 

31:04 

36:08 

Roland OQ GRX-300 

7 

3:08 

3:24 

7 

30:22 

34:38 

IBM 6184« 

6 

3:55 

4:01 

6 

34:27 

39:40 

Roland DG DPX-2000 

7 

7:24 

7:37 

6 

1:19:14 

1:28:48 

Hewiett-Packard DraftPro^ 

6 

3:55 

4:11 

6 

34:46 

41:19 

Numonics 5860 

4 

7:43 

7:57 

6 

1:23:01 

1:25:43 

Unitod Innovations Mural 8000 

3 

10:14 

10:53 

3 

1:25:31 

1:27:19 

Small format 

Preaantatlon graphics 


Complex CAD file 



Final drawing 
quality acofa 

Chsckplct 

tlma 

Final drawing 
tlma 

Fir^l drawing 
quality score 

Chackplot 

tlma 

Final drawing 
time 

American Oraphtec MP3300 

8 

28:59 

29:04 

6 

38:01 

40:52 ' 

Roland DGDXY-UOO^ 

7 

20:17 

20:20 

7 

30:59 

31:06 

Roland DG DXY-13002 

7 

20:05 

20:51 

7 

29:55 

31:25 

American Graphtec PD931 l/F^ 

6 

28:52 

29:26 

4 

24:23 

28:39 

Hitachi 672-XD 

6 

30:22 

30:30 

7 

36:33 

36:57 

Bruning Zeta 8^ 

6 

7:32 

10:11 

6 

15:22 

20:21 

Hitachi 673-BM5 

6 

12:46 

13:05 

5 

17:52 

21:10 

IBM 6182 

5 

19:18 

19:55 

7 

15:14 

19:19 

Hewlett-Packard 7550A 

5 

19:35 

19:53 

7 

16:19 

19:31 

IBM 6180® 

5 

33:07 

33:07 

4 

N/A 

33:03 

Hewlett-Packard 7475A0 

5 

21:45 

21:45 

5 

N/A 

33:36 

Houston Instrument 695 

4 

42:33 

42:44 

5 

43:02 

47:35 

Fujitsu ImageGraph® 

3 

29:02 

29:02 

1 

28:50 

28:50 

Enter SP600B 

3 

29:58 

29:58 

3 

N/A 

23:38 

Plotters are sorted by quaJrty scores using tfie complex CAD fife lor medium formal ptotters and the presentation grapbics ftle tor small-format plotters. 

Listed OLimbers are median scores on a scale of i (worst) U> 10 (best) Rankings for ptotters with the same median score were determined by mean score 


All times are In miniJtes:seocinds. 







Plotters were tested using roller-bajj pens on translucsnl bond for Ihe cliBckpkJt and staintess-steal ink pens on wllum for the final drawing, except where noted, 


NOTES: 1 Bond paper provided by Houston Instrument used for the oheckplots for size reasons. 

2 Ched<ptots were run with fiber-tip pans or> medfum-bond paper. 

^ Rnal drawing used ceramic pens. 

* Bond and vellum used In lasts were provided by Bruning in contifiuous-roll formal, 
s ChecHplote wore run with oerafnic pens 

* Final drawings used fi ber-lip pens on medium bond. 

7 Hard-nib pen on glossy bond was used for cbeckplote. 
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PRODUCT FOCUS 
PEN PLOTTERS 


and that just won’t do when plot quality 
demands precise pen force. The plotter 
accepts a wide range of pens and media, 
including A> and B>size paper with an 
optional adapter. The 58^ was easy to 
set up and load, but we can’t recommend 
a plotter with as many shortcomings as 
this one. 

Roland DG DPX-2000: Our $5495 DPX- 
2000 flatbed plotter came with an op¬ 
tional stand, but you can just as easily put 
it on a desk. The plotting mechanism and 
electrostatic hold can operate at up to 80 
degrees above horizontal to save space. 

Though performance was very poor, 
plot quality was acceptable. The unit’s 
f latb^ design lets you watch for errors, 
and a front-panel Pause key can help in 
aborting a bad plot. Other controls are 
limited, however, and the LED displays 
only pen position. 

Dual Centronics and RS-232C ports 
provide for easy interfacing. Other fea¬ 
tures include fully automatic pen sensing 
and extremely quiet operation. 

Roland DG GRX-300: The GRX-300, 
which sells for $5295, is another excel¬ 
lent plotter in a crowded field. It’s a fric¬ 
tion-roller model with an axial pen speed 
of 23.6 ips. It supports a wide range of 
pens and media. 

The GRX-3(X) sports consistently high 
numbers on both speed and quality tests. 
The plotter senses pen type and automat¬ 
ically adjusts pen speed and force. All 
parameters, including pen sorting, are 
easily adjusted from a menu-driven 
LCD. It’s a shame everything is so easy: 
You may not even need the thorough, 
well-organized user’s manual. With 
products like this representing the norm 
for medium-format plotters, it’s hard to 
make a bad purchasing decision. 

United Innovations Mural 8000: The Mu¬ 
ral 8000 boasts some admirable features. 
You can mount it on the wall to save valu¬ 
able space; it plots up to E size and be¬ 
yond; and the $2495 price tag looks 
tempting. These virtues, however, can’t 
redeem an inadequate product. 

We had a variety of criticisms after 
testing the Mural 8000. The unit takes 
only one pen at a time, so you’ve got to 
keep an eye on it. It’s pitifully slow, even 

continued 


Figure 1: Plotters ranked by 
performance. Graphed values are for 
representative checkplots: a 
presentation graphic for small-format 
plotters, and a complex CAD drawing 
for medium-format devices. 


Complex CAD/file 
Medium-format plotters 
Houston Instrument DMP-61 
CalComp Artisan 1023 
Roland DG GRX-300 
Houston Instrument DMP-52 
Enter SP1800 
IBM 6184 
Hewlett-Packard DraftPro 
Roland DG DPX-2000 
Numonics 5860 
United innovations Mural 8000 



Checkplot time 


Presentation graphics 
Small-format plotters 
Bruning Zeta 8 

Hitachi 673-BM 
IBM 6182 
Hewlett-Packard 7550A 
Roland DG DXY-1300 
Roland DGDXY-1100 
Hewlett-Packard 7475A 
American Graphtec MP3300 
American Graphtec PD9311/F 
Fujitsu ImageGraph | 

Enter SP600 
Hitachi 672-XD | 

IBM 6180 

Houston Instrument PC Plotter 695A 


-h 


Checkplot time 
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Table 2: Accuracy, repeatability, and resolution specifications are good indicators of plot quality; 
acceleration and axial pen speed likewise tend to determine performance (% = yes; o = no). 


Plotter 

Price 

Media sizes 

Media 

Pena 

Auto¬ 

capping 

Pena 

supported 

Mechanism 

Auto-feed 

CPU speed 

Buffer 
(In bytes) 

American Graphtec 
MP3300 

$1875 

ISOA3/A4. 
ANSI A/B 

Bond, vellum, 
film 

8 

• 

F.B.C.L 

Ratbed 

(electrostatic) 

0 

N/A 

24K 

American Graphtec 
PD9311/F 

$3595 

ISOA3/A4. 
ANSI A/B 

Bond, vellum, 
film 

4 

• 

F.B.C 

Friction roller 

• 

N/A 

6K 

Bruning Zeta 8 

$5950 

ISOA3/A4. 
ANSI A/B 

Translucent, 
glossy bond, 
vellum, 
matte film, 
clear film 

83 

O 

B.F.L.D 

Drum 

• 

8088 

18K 

CalComp Artisan 
1023 

$4895 

/iSOA4-A1, 
ANSI A-D, 
Arch. A-D 

Translucent, 
122 bond, 
glossy bond, 
vellum 1411, 
film 

8 

• 

B.F.P.UD 

Friction roller 

o 

2MC68000/10 100K[2M] 

Enter SP600 

$995 

ANSI A/B 

Bond, film 

6 

• 

F 

Friction roller 

o 

6800 

1.5K 

Enter SP1800 

$4695 

ISOA4-A1. 
ANSI A-D, 
Arch. A-D 

Translucent, 
bond, 
vellum, 
clear film 

8 

• 

B.F.L.D 

Friction roller 

o 

6800 

16K 

Fujitou 

ImageGraph 

$1295 

ISOA3/A4. 
ANSI A/B 

Bond, film 

6 

• 

P.B.F 

Friction roller 

o 

Z80/10 

12K 

Hewlett-Packard 

DraftPro 

$3995 

ISOA1/A2. 
ANSI C/D, 
Arch. C/D 

Bond, vellum, 
matte film 

8 

• 

F.D.L 

Friction roller 

o 

8032/12 

8051 

7448 

Hewlett-Packard 

7475A 

$1895 

ISOA3/A4. 

ANSI4JB 

Bond, film 

6 

• 

F.D 

Friction roller 

o 

6802 

IK 

Hewlett-Packard 

7550A 

$3900 

ISOA3/A4, 
ANSI A/B 

Bond, 

glossy bond, 
vellum, film 

8 

• 

B.F.L.D 

Friction roller 

• 

68000 

12.8K 

Hitachi 672-XD 

$895 

ISOA3/A4, 
ANSI A/B 

Bond, 
clear film 

4 

o 

F.C.B.L 

Friction roller 

o 

HD6809/3.7 

512 

Hitachi 673-BM 

$1695 

ISOA3/A4. 
ANSI A/B 

Bond, 
clear film 

4 

• 

B.F.D.C.L 

Friction roller 

• 

HD6809/2 

HD63C01Y0/2 

128K 

Houston Instrument 
DMP-52 

$3295 

ISOA1/A2. 
Arch. C/D 

Bond, vellum, 
matte film 

1 

o 

P.L.D 

Friction roller 

o 

Z80.Z8 

7K 

Houston Instrument 
DMP-61 

$54456 

ISOA4-A1. 
ANSI A-D, 
Arch. A-D 

Bond, vellum, 
matte film 

6 

• 

P.L.D 

Friction roller 

o 

M68000/7.6 

1M 

Houston Instrument 
PC Plotter 695A 

$795 

ANSI A/B 

Bond, vellum, 
clear film 

4 

o 

P.L 

Friction roller 

o 

Z8681 

256K 

IBM 6180 

$1435< 

ISOA4, 
ANSI A 

Bond, 
dear film 

8 

• 

F 

Friction roller 

o 

8032/12 

IK 

IBM 6182 

$4150 

ISOA3/A4, 
ANSI A/B 

Bond. 

glossy bond, 
vellum, film 

8 

• 

F.B.D.L 

Friction roller 

• 

M68000/6 

12.5K 

IBM 6184 

$4150 

ISOA1/A2, 
ANSI C/D 

Bond, vellum, 
matte film 

8 

• 

F.D.L 

Friction roller 

o 

8032/12 

7448 

Numonics 5860 

$3195 

ISOA1/A2. 
ANSI C/D [A/B], 
Arch. C/D 

Bond, vellum, 
matte film 

8 

o 

F.B.P.D.L 

Friction roller 

o 

6802/8 

60K 

Roland 

DGDXY-1100 

$1295 

ISOA3/A4. 
ANSI A/B 

Bond, vellum, 
film 

8 

• 

F.C.D.L 

Ratbed 

(magnetic) 

o 

Custom VLSI 

IK 

Roland 

DG DXY-1300 

$2395 

ISOA3/A4. 
ANSI A/B 

Bond, vellum, 
film 

8 

• 

F.C.D.L 

Flatbed 

(electrostatic) 

o 

Custom VLSI 

1M 

Roland 

DG DPX-2000 

$5495 

ISOA4-A2, 

ANSIA-C 

Bond, vellum, 
film 

8 

• 

F.C.B.D.L 

Ratbed 

(electrostatic) 

o 

Custom VLSI 

15K 

Roland DG GRX-300 

$5295 

ISOA4-A1, 
ANSI A-D. 
Arch. C/D 

Bond, vellum, 
film 

8 

• 

F.C.B.D.L 

Friction roller 

o 

Custom VLSI 

18K[1M] 

United Innovations 
Mural 8000 

$2495 

10 27"^ xSO''® 

Bond, vellum, 
film, board 

8 

o 

B.L.D.P 

Flatbed 

(tape) 

o 

Z8/10 

500 (88K] 


includes stand, 
includes paper rack. 

^8 fiber-tip or ball; 4 drafting. 

^Includes GrapNc Enhancement Cartridge. $150. 
do larger sizes in multiple passes. 

APrice includes multipen adapter ($595) and memory upgrade ($995). Standard memory is 16K bytes. 
Brackets ([ ]) indicate optional features not included in review units. 


Pens: B^Ball 

F«Rber or nylon tip 
P=Plastic tip 
C-Ceramictip 
Refutable liquid ink 
0- Disposable liquid ink 
G-Graphite pencil 
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Language 

ChaFBCter 

sets 

Interfeces 

Acceleration 

Axial 

pen speed 
flp») 

Accuracy 

(Inches) 

Repeatability 
(same pen) 

Resolution 

(addressable) 

Dlmenslotis 

(Inches) 

Wbight Doc. 
(lbs.) (pp) 

GP-GL, HPGL 

6 

BS^232C. 

Centronics 

WA 

157 

0.3% 

0.1 mm 

0.025 mm 

22.6 X 17.9 X 4.1 

14.3 

327 

HP<3L[GP-GL1 

6 

BS-232G, 

[Centronics. 

IEEE-488] 

2g 

18 

0.2% 

0.2 mm 

0,025 mm 

20.4X23.2X14.2 

31 

185 

GML, HPGL. 
CalComp 960, 
PLOT 10 


RS-232C, 
[IEEE-488, 
3287 emulation] 

2g 

25 

0.1%. move> 10' 
0.01%. mowe< lO' 

0.1 mm 

0.025 mm 

24 X 12 X 10 

32 

240 

CPGL, HPGL. 
CalComp 960, 
PCI 

10 

RS-232C 

2g 

30 

0.01 (0.1%) 

0.127 mm 

0.0126 mm 

37.6 X 21 X 42.51 

791 

218 

HPGL, SPGL 

18 

RS-232C, 

Centronics 

3g 

14 

N/A 

0,1 mm 

0.025 mm 

18X3.2X11.5 

8 

23 

HPGL 

19 

RS-232C 

2g 

31.5 

0.02(0.2%) 

0.1 mm 

0.025 mm 

41 X 39 X 81 

1431 

139 

HPGL 

19 

RS-232C, 

Centronics 

1 g 

10 

0.01 (0.5%) 

0.1 mm 

0.025 mm 

16.5 X 10X4 

10 

108 

HPGL 

19 

HS-232C4HPi0) 

29 

157 

0.02(0.2%) 

0,1 mm 

0.025 mm 

40.6 X 45 X 20.51 

661 

149 

HPGL 

19 

HS-232C 

2g 

15 

N/A 

0.1 mm 

0.025 mm 

5X22.4X14.5 

16 

313 

HPGL 

19 

RS-232C, HPiB 

6g 

31.5 

N/A 

0.1 mm 

0.025 mm 

6.5X26.4X17 

38 

563 

HPGL 

19 

RS-232C, 

Centronics 

is 

79 

0.008(0.4%) 

0.3 mm 

0.025 mm 

16.7 X 8.6 X 5.3 

13.5 

64 

HPGL 

19 

R3-232C. 

Centronics 

1g 

157 

0.008(0,3%) 

0.2 mm 

0.025 mm 

18.9X6,6x5,3 

14.3 

91 

dm;pl 

8 

RS-232C 

4g 

16 

0.01 (0,1%) 

0,05 mm 

0.025 mm 

36,4 X 33.5 X 9,61 

521 

66 

DM/PL 

ini2] 

RS'232C 

4g 

32 

0.01 (0.2%) 

0.05 mm 

0.025 mm 

42 X 41 X 241 

521 

213 

DM/PL 

8 

RS-232C 
(RJ-12 port) 

N^A 

3 

N/A 

0.1 mm 

0.025 mm 

9.2 X 17.5 X 7.as 

6.5 

62 

IBM-GL HPGL 

19^ 

RS-232C. 

[IEEE-488] 

l.2g 

16 

N/A 

0.1 mm 

0.025 mm 

6 X 18.4 X 12.3 

12 

310 

IBM-GL, HPGL 

20 

RS-232C, IEEE-4B8 

6g 

31.5 

N/A 

0.1 mm 

0.025 mm 

26,4 X 17 xe,5 

38 

398 

IBM-GL, HPGL 

33 

RS-232C, 

[lEEE^] 

2g 

16.5 

0.02(0.2%) 

0,1 mm 

0.025 mm 

40,6 X 44.9 X 20.5 

66 

186 

HPGL 

20 

RS-232C. 

[IEEE-488] 

N/A 

77 

0.5% 

0.1 mm 

0.025 mm 

5,9 X 8.3 X 31.91 

501 

43 

HPGL DXY-GL 

9 

BS-232C. 

Centronics 

N/A 

16.5 

0.1 (0.3%) 

0.1 mm 

0.025 mm 

24 X 16.3 X 4.2 

12.6 

203 

HPGL,D<Y-GL 

9 

RS-232C, 

Centronics 

N/A 

16.5 

0.1 (0,3%) 

0.1 mm 

0.025 mm 

24 X 16,3 X 4.2 

12,6 

203 

RD-GLtJ 

9 

R&232C. 

Centronics 

N/A 

15.7 

0.002(0,2%) 

0.05 mm 

0,0125 mm 

30.9 X 5,5 X 23.2 

38 

178 

RD-GLII 

9 

RS-232C. 

Centronics 

3g 

23.6 

0.004(0.1%) 

0.1 mm 

0.025 mm 

52.8 X 48.2 X 21.11 

1321 

370 

HPGL 6 RS-232C 

N/AaDela ml available from manutactufer 

N/A 

7 

0.35% 

0.089 mm 

0.089 mm 

4 X 45 X 31 

SO 

66 
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PRODUCT FOCUS 


PEN PLOTTERS 



Photo 1: The CalComp Artisan 1023 rated tops overall for an outstanding 
combination of features and performance. 



Photo 2: Houston Instrument *s DMP-61 was the fastest plotter we tested. It also 
came out on top in our quality ratings. 


when you ignore the time wasted switch¬ 
ing pens yourself. Pen adjustments re¬ 
quire tweaking of inconveniently located 
hexagonal screws, and the haphazard 
documentation doesn't simplify matters 
much. On top of all that, the plots were of 
poor quality. 

Small-Format Plotters 
Pruning Zeta 8: At $5950, the Zeta 8 is 
by far the most expensive of the small- 
format plotters we tested. But it offers a 
good return on your investment: It’s a 
fast, versatile device that produces 
above-average plots. 

The Zeta 8’s drum and continuous- 
feed mechanism can generate repeated 
plots on paper rolls or fanfold media 
without pausing. If you don’t need con¬ 
tinuous A- or B-size plots, Bruning of¬ 
fers a D-size version for the same price 
that also handles cut sheets from A 
through C size. Front-panel controls, 
though extensive, require entering cryp¬ 
tic key combinations without benefit of a 
display. A terminal interface avoids that 
problem and makes the plotter suitable 
for a mainframe environment. 

One small flaw mars this otherwise 
superior plotter: the use of a moving pen- 
carrier mechanism rather than a carousel 
and moving arm design. While the car¬ 
rier provides excellent pen-changing 
speed, the physical hold on the pens is 
limited, and they occasionally work their 
way out of alignment. 

Enter SP600: Designed primarily for use 
with business graphics, the $995 Enter 
SP600, the “Sweet-P,” offers economy 
at the expense of performance and plot 
quality. Even quiet operation and user 
controls are sacrificed for low cost. 

Front-panel control is almost nonexis¬ 
tent, with three switches allowing pen se¬ 
lection, pausing, and the running of a 
demonstration plot. Application software 
often provides drivers for this popular 
plotter; for software that does not, a com¬ 
patible driver for the Hewlett-Packard 
7475A will work'. Dual Centronics and 
RS-232C ports make interfacing easy. 

Fujitsu ImageGraph: The ImageGraph 
suffered more from a lack of adequate 
pen support than from any glaring design 
defect, but the result was the same: poor- 
quality plots. While the other plotters 
were benchmarked using fine-tipped 
pens, Fujitsu offers only the 0.5-mm 
size. Unfortunately, the plotter will not 
accept a more standard pen format (like 
the Hewlett-Packard pen type), so you’re 
stuck with the Fujitsu offering. A small 

continued 
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Cut loose from the LAN tangle with 
SCO XENIX and SCO FoxBASE+! 


W ith industry-standard SCO” XENIX® System V and 
SCO FoxBASE+” you’ll enjoy a real multiuser system 
that runs your existing dBASE Ill PLUS* code faster, easier, 
more reliably—and at half the cost! 

Greater Performance. With only a single PC and none of 
the traffic overhead required by a LAN server, 

The SCO Solution is lean and fast Users 
share SCO FoxBASE+, applications, and 
data files via inexpensive terminals—all 
with greater performance. 

Greater Profitability. The SCO Solution gives 
you more for your money for greater profit¬ 
ability. An 8-user SCO XENIX system costs about 
half as much as an 8-user LAN—and adding 
each new user costs two-t hir ds less! 

Greater Reliability. Because an SCO XENIX 
system is more reliable than a LAN, you’ll spend 
less time solving LAN problems and more time 
creating SCO XENlX-based solutions. 

Easier to ^minister. SCO XENIX systems can be easily adminis¬ 
tered by end users. LANs are much more complicated—multiple 
PCs, multiple PC configurations, and multiple sources of failure. 



Enhanced dBASE in PLUS Functionality. SCO FoxBASE+ works 
just like dBASE in PLUS, only better. It reads and writes the same 
data files, and mns your source code at compiled speed— 
without haidng to compile—for a shorter development cycle. 

Future Compatibility. An SCO XENIX system protects your 
investment beause luture compatibility is built in. 

By migrating your dBASE Ill PLUS applica¬ 


tions to The SCO Solution, you can cut 
your costs and increase your profits— 


both today and tomorrow. 

So cut loose from LANs and relax with 
a rew/ multiuser solution — TTie SCO 
Solution—SCO XENIX and SCO FoxBASE+! 


Relax with 
The SCO Solution 


SCO FosBASE+ is also available for larpr UNIX® sjsiems^ and 
FoxBASE+ is available for rx)S systems. 


SCO 



THE SANTA CRUZ OPERATION 


' (800) 626-UNIX (626-8649) 
(408) 425-7222 
FAX; (408) 458-4227 
TffX: 910-598-4510 SCO SACZ 

E-MAIL ...iuiinetlscotinfotiifo@sco.COM 


CircU 33S on Reader Service Card (DEALERS: 336) 

SCO XENIX Systan VandAeXO XENIXfamily (f software soiutKms are availablefor all 80286- and 80386based mdudry-standard and Micro Channef computers. 
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PRODUCT FOCUS 


PEN PLOTTERS 


Plotter Benchmarks 


T WO factors are of paramount impor¬ 
tance to plotter users, as they are to 
users of any output device: speed and 
output quality. The most difficult task 
in developing a suite of plotter tests is in 
maintaining consistency. Both speed 
and quality are dependent on the choice 
of pens and media, and plotters differ 
drastically in the types of drafting 
equipment they support. 

Our solution was to split the tests into 
two groups: a checkplot test, optimized 
for drafting speed, and a final plot test, 
where quality was gained at the expense 
of speed. Wherever possible, the check- 
plot test used roller-ball pens on light 
translucent bond to produce satisfactory 
output at the plotter's maximum rated 
speed. Plotters that didn’t support 
roller-ball pens were tested using 
whichever pens were recommended for 
high-speed plots. 

For the quality test, we used dispos¬ 
able liquid ink and drafting pens on vel¬ 
lum when supported, and the nearest- 


quality equivalent when not. We also 
used fine-tip pens, usually 0.35 mm, 
when supported. Details on the pens 
and media used for each plotter are 
listed in table 2. 

We further subdivided the tests to 
take into account the difference be¬ 
tween small-format and medium-for¬ 
mat plotters. Because medium-format 
plotters are most often used for CAD 
applications, we tested them by produc¬ 
ing two multicolor AutoCAD test files. 
The first is AutoCAD’s sample Pump 
drawing, a short, simple plot composed 
primarily of lines and large circles. For 
a complex file, we used Softwest, a 
printed circuit-board layout from Great 
Softwestern made up of lines, small cir¬ 
cles, area fills, and text. Both files are 
plotted one color layer at a time, mini¬ 
mizing the effect of pen-changing time 
on total speed. 

Small-format plotters, used primar¬ 
ily for presentation graphics, were 
tested using a bar chart developed under 


Harvard Graphics. The chart consists of 
small drawings and requires repeated 
pen changes. To minimize software in¬ 
fluence, all plots, including checkplots, 
were produced in Harvard Graphics’ 
high-quality mode. The software con¬ 
figuration uses complete (not hatched) 
area fills and drawn letters, rather than 
the plotter’s internal character sets. 
While charts and graphs are rarely 
plotted on vellum, the test provided a 
consistent quality rating easily extrapo¬ 
lated to other plotting media. As a 
check on CAD compatibility, Softwest 
was also run on the small-format plot¬ 
ters. 

All plots were hand-timed using an 8- 
MHz IBM PC AT as a testing platform, 
and each plotter was connected to the 
AT via an RS-232C serial connection. 
Quality was determined by BYTE edi¬ 
tors, who rated the plots on the follow¬ 
ing criteria: line-weight consistency, 
registration, evenness of area fills, and 
overall clarity. 


carousel holds the pens, and a push of 
one button loads the paper. 

The model we had offered RS-232C 
and Centronics interfaces; a slightly dif¬ 
ferent model interfaces through a GPIB 
or IEEE-488 port. It supports ISO A3 
and A4, ANSI A and B, and paper up to 
11.7 by 32 inches. Pen support is the 
principal drawback of the ImageGraph. 
Unfortunately, it’s enough to make this 
$1295 plotter a risky investment. 

Hewlett-Packard 7475A: Hewlett-Pack¬ 
ard’s smallest plotter, the $1895 7475A, 
is a standard in the small-format busi¬ 
ness graphics market. It’s also a capable 
CAD plotter, with B-size media and 
drafting pen support. As a standard, it’s 
supported by virtually every CAD and 
graphics application package. The 
7475A posted only middle-of-the-road 
scores on our quality and speed bench¬ 
marks, however. 

Control switches allow complete pen 
and medium movement control, but pen 
pressures and speeds aren’t selectable. 
The 7475A is a solidly built plotter, and 
it is easily put to use. Hewlett-Packard 
dedicates half the operation manual to 
making a proper serial connection and 
offers detailed instructions for connec¬ 
tions to a variety of personal computers. 

Hewlett-Packard 7550A: The 7550A 


supports four special pen carousels for 
drafting, roller-ball, paper, and trans¬ 
parency. The carousel determines the 
plotter’s speed and force to ensure the 
proper default for each type of pen. 
Quality plots were delivered quickly. 

Front-panel controls enable automatic 
sheet feeding, easy medium loading, pen 
selection, and manual pen movement 
(see photo 3). The Replot key stores the 
last plot and draws up to 99 copies on re¬ 
quest. The keys also drive a small mes¬ 
sage display. If you need multiple color 
cq)ies of a single plot, automatic sheet 
feeding and independent replotting make 
the $3900 7550A a logical choice. 

Hitachi 672-XD and 673-BM: Hitachi’s 
two entries both offer good output qual¬ 
ity for the money ($895 for the 672-XD, 
and $1695 for the 673-BM); the 673-BM 
even puts up some impressive benchmark 
numbers on our speed tests. Unfortu¬ 
nately, they both suffer from a lack of re¬ 
liability that can make everyday plotting 
a trying experience. 

These two plotters are suited for busi¬ 
ness graphics, and both support A- and 
B-size media. The 673-BM’s better 
speed ratings, substantially larger data 
buffer, and automatic-feed option make 
it more suitable for high-speed, high-vol¬ 
ume production. Both produced a fair 
plot, but only after repeated trials; the 


672-XD’s plot quality was slightly better 
than the 673-BM’s. 

Using drafting pens on the 673-BM is 
a nightmare. In contrast to the Hewlett- 
Packard-style holder, Hitachi’s pen 
holder is unthreaded and relies on fric¬ 
tion to hold the pen steady. Pens often 
work their way out during rapid plotting. 
We should mention that the holders, 
though provided by Hitachi, were manu¬ 
factured by a third party; Hitachi holders 
should be available by the time this arti¬ 
cle reaches print. 

A related problem both plotters share 
lies in the pen-carrier mechanism. The 
pen holders, supported on springs, can 
easily become misaligned, as can the 
contact arm that pushes the pens to the 
page. 

Houston Instrument PC Plotter 695A: An 
unusual pen carousel, an odd RS-232C 
connection, and a non-HPGL program¬ 
ming language combine to malre the PC 
Plotter unique among the small-format 
plotters we reviewed. And at $795, it’s 
also the cheapest. Houston Instrument’s 
proprietary DM/PL language is well sup¬ 
ported by application software, so the 
programming point is minor. The other 
unusual features, however, are definite 
detriments. 

The RS-232C port has an RJ-12 con- 

continued 
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Red Hot, Ihie Blue and 



The 7191 Performance Plotter 
Suggested Retail $5995 


All the features you ever wanted, plus the one that counts the most—the name 
‘Numonics’, perhaps the one most-trusted word in the computer peripherals 
world. And just look at the powerful package you get for the price: 


■ Pen-down plotting speeds up to 
25" per second 

■ Buffer with compression to equal 
900K for faster downloading 

■ 3.5G acceleration 

■ Dual processors 

■ 15 user set-ups 

■ Polygon fill 

■ Extensive diagnostics 


■ Accepts all standard media, sizes 
A to E 

■ LCD display 

■ Eight soft-landing pens: self 
capping fiber, ball point, ceramic, 
and liquid ink 

■ Adapters available for popular 
pens 


For further information or your nearest dealer, 
call 1-800-247-4517 In PA call collect: 215-362-2766 


0 NUMONICS 

101 Commerce Drive, 
Montgomeryville, PA 18936 
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PEN PLOTTERS 


nector, making it incompatible with most 
serial devices in the personal computer 
market. The four-pen carousel moves 
along the drawing surface and rotates the 
selected pen into position against the page. 
The design is noisy and prone to accicfental 
contact between pen and medium, and it 
results in very slow pen changes and very 
slow operation overall. 


Houston Instrument’s hard-nib pens 
tear apart standard paper and can pro¬ 
duce legible results only on coated bond. 
Though drafting pens are supported, the 
lack of pen-pressure control makes them 
unreliable for use on vellum. Not sur¬ 
prisingly, quality ratings were low. 

IBM 6180: IBM’s low-end plotter is de¬ 


signed to go head-to-head with the Hew¬ 
lett-Packard 7475A, Though the perfor¬ 
mance specs differ slightly and the 6180 
is significantly cheaper at $1435, any 
user familiar with operating one will 
have no trouble making the switch to the 
other. User controls are identical, allow¬ 
ing plot rotation and size setting, in addi¬ 
tion to pen and medium movement con¬ 
trol. Throughput is the only real differ¬ 
ence between the two; both turned in 
acceptable times on our CAD test, but the 
6180 performed poorly on pen-chang¬ 
ing-intensive graphics. 

Our review unit included an optional 
Graphics Enhancement Cartridge, a 
small ROM module that adds buffer 
memory, character sets, and IBM 7372 
plotter emulation. The 6ISO’s lack of 
drafting-pen capability hurt it on our out¬ 
put quality test and makes it unrealistic 
for CAD, but the fiber-tip pens produce 
fine chart graphics on standard paper, 

IBM 6182: Don’t be fooled by the 6182’s 
third-place finish in the presentation 
graphics speed test—cxcept for pen 
changes, this $4150 model is the fastest 
desktop plotter we reviewed. The 6182 
features an automatic-feed mechanism 
and a replot buffer that allows running 
multiple plots unattended. 

Different carousels for each pen type 
are detected and used to set default 
speeds and pressures, IBM provides full 
front-panel controls with an LCD and 
menu-driven parameter selection. This is 
more typical of a medium-format plotter. 

Plot quality was average overall, com¬ 
parable to Hewlett-Packard’s high-speed 
desktop 7550A, A good quality score on 
the CAD benchmark makes this an ex¬ 
cellent choice for a small-format CAD 
plotter. 

Roland DG DXY-IIOO and DKY-ISOO: 
These two flatbed plotters share many 
characteristics, including outstanding 
quality scores and adequate throughput. 
They even share the same manual. But 
while the DXY-1300 uses electrostatic 
absorption to hold the paper in place, the 
DXY-1100 uses a set of magnets (see 
photo 4). 

The DXy-1300 further justifies its 
higher price by including a standajd 1- 
megabyte buffer and an Jt,y coordinate 
display. A row of pen-selector switches 
on the DXY-1300 makes it easy to adjust 
pen speed, but the less advanced pen- 
speed adjustment that is found on the 
DXY-1100 is simple enough. 

Both plotters support a wide range of 
pens and media, but the pen-changing 

continued 



Photo 3: The Hewlett-Packard 7550A was among the fastest and most versatile 
of the small-format plotters. 



Photo 4: The Roland DG DXY-1100 flatbed plotter offers moderate performance 
at a good price. 
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New! PCX 
MULTI-LINE 


Are You Buying Your 
Computer Needs From a Pusher? 



If you like buying at a discount, but hate dealing wth 
the uninformed key pushers that take your orders, you’re 
ready for an aliemalive source for quality computer com¬ 
ponents: the On-Line Store’s WHOLESALE+ 7% 
PRICING POLICY. 

Offering more than just the best pricing, the well- 
informed sales staff at the On-Line Store knows what 
to ask to make sure the products meet your particular 
needs. Key pushers? They just take orders. 

All of this-pfitf a 60 DAY LOWEST PRICE GUAR¬ 
ANTEE to meet or beat any regularly advertised price 
on normal stock items. In addition, you’ll receive un¬ 
limited access to their revolutionary multi-line BBS with 
literally hundreds of free programs—yours for the tak¬ 
ing. PLUS you’ll find a multitude of other specials too 
numerous to mention in this ad. 


MODEMS 


FAMOUS BRAND 
300/1200/2400 BAUD 
HAYES COMPATIBLE 

With Great Software • 2 Yr. Warranty 

IBM PS/2 BUS 2400 
BAUD INT. MODEM \ I XU 

Hayes Compatible • 2 Yr. Warranty kj/ XU-/ 

4800 BAUD MODEM AA* 

With LEV 5 MNP \ I XU 

Hayes Compatible • 2 Yr. Warranty kjl XU-/ 

FASICOMM 9600 
By MASTERCOMM 

Hayes Compatible • 2 Yr. Warranty 

dKflobotics 

2400 Internal Modem.$ 129’* 

2400 External Modem. 189* 

4800 Int. LEV 5 MNP. NE\^^ 

9600 Courier HST Ext. New Low Price 569* 

MT 224 AH . T. .$339* 

MT 224 EH Ext. LEV 5 MNP. 369* 

MT 224 EC Int. LEV 5 MNP. 359* 

MT 9600 V. 32. Now 999* 

MICROCOM' 

AX 9600 + LEV 6 MNP. Closeout $ 499* 

QX/12 With LEV 7 MNP (12,000 Baud) .... 569* 
QX/32C TRUE V. 32 Modem (32,000 Baud) SAVE 

Many other modems available, 
including Laptop & Portables. Call for information. 



FAX CARDS 


JT/FAX 

By QUADRAM 

NOW 
ONLY 

• External Version S349* • 9600 Baud W99* 

JT/FAX has features such as pull-down windows, multiple 
scheduling and Broadcast FAX and runs unattended. Input: 
scanner or word processor. OutpuL* dot matrix or laser printer. 
Compatible with all Group III FAX. PC Editor's Choice. 


SCANNERS 



MAGAZINE 


EDITOR'S 
C HOK E I 


100-200-300400 
DPI Switchable 



HI RESOLUTION 4" 

400 DPI HAND SCANNER 
4 HALO DPE (DATO 
SOFTWARE 

For use with JT/FAX plus scores of 
desktop publishing applications. 
Complete with HALO DPE Software. 


MULTI-LINE VOICE MAIL 


PCX is a real voice multi-line Telemarketing System and 
Voice/Mail Exchange with hundreds of features such as call 
routing, questionnaires, multiple voice messages, autodialing, 
remote access, and call forwarding. Optional 
versions allow one PC to accommodate 
up to 16 phone lines simultaneously. From 

For a live demonstration of PCX, our MullULine 
Voice Mail Card, please call 805/654-0721. 


$269 


ACCESSORIES/DISPLAY 


1.2 MB 5'/4' noppv .$ 99* 

1.4 MB 3/2" Floppy. 109* 

130 MB Hard Disk. Now 899* 

PRIAM 165 MB Complete Kit. New 1499* 

Alloy PC/Slave (512K) . 599* 

Alloy 40 MB Tape B/U . New Low Price 299* 

Quadram 386/16 1 MB. 799* 

Quadram 386/20 1 MB.C4LL 

Quadram VGA/EGA 256K. Vi Off 219* 

Video-7 VGA/EGA Card. 269* 

Genoa EGA/HERC/GEM. Now 169* 

Orchid Designer VGA. 279* 

14* Magnavox Mono VGA. 139* 

14* Magnavox Color Analog. 399* 

14* Multi-Sync & VGA. 469* 

DTP Ven. Monitor 1024 x 780 . 995* 


SYSTEMS 


30 MB 

HARD DRIVE SYSTEM 

286/AT 

Full 
Cash 
Price 

Financing Available 

• 802B6 • VGA/EGA 

Intel Processor Graphics Card 

• 80287 Co- • 30 MB 

Processor Slot Hard Disk 


$995 



• IBM & 0S2 
Compatible System 

• Your Choice of 
Optional Monitors 




65 MB 

HARD DRIVE SYSTEM 

386/TOWER 

NOW 

ONLY 177 %) Price 
Financing Available 
REVOLUTIONARY NEW DESIGN 


» IMB Expand 
to 9 MB RAM 
* 65 MB Hard Disk 


• 80386 
Intel Processor 

• 80387 Co-Processor Slot 

PORTABLE 
286/386 

Built to Your Specs: 

Flat panel 
LCD Display 

286/12 MHz.$ 899* 

386/20 MHz. CALL 

286 SYSTEM COMPARISON 



OUR 

IBM 

PC 

COMPAQ 

AST 

286/12 

AT 

LTD. 

2^ 

286 

15.3 

10.0 

13.3 

11.5 

11.5 


.Ml *PRiCES SHOWT^ ARE WHOLESALE AND REFlia AN Afr 
DITIONAL 3'^ CASH DISCOUNT. THE ON-LINE STORE’S 
WHOLESALE + PURCHASERS PAY JUST 1 ^ ABOVE THE 
WHOLESALE PRICE, PEL’S SHIPPING .AND HANDLING Minimum 
shipping; S5 per order. Intemalional orden: call for rates. Some prices sub- 
)cct to change. Produas subject to avaHabilitv and may be private label 
versions. WT ALSO SERVE LARGE CORPORATE ORDERS: call for 
information. This ad supersedes all previous. 

BBS 805/650-0193 FAX 805/650-0195 

Customer Service 

805 / 650-0188 

Mailing Address 

3037 Golf Course Drive 
Ventura, CA 93003 


OMARGL 


Smi Pmkli In Lmlei Afplji CM f/Olf! Illll llAJitil 
MHmOnlirlk 805/650-0188 mn^Tfr^ 
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Your Data Communications System Specialist 
ASK ABOUT BULLETIN BOARD SOFTWARE. 
















































































PRODUCT FOCUS 
PEN PLOTTERS 



Company Information 

American Graphtec, Inc. 

Fujitsu Component of America, 

IBM 

11 Vanderbilt 

Inc. 

Neighborhood Rd. 

Irvine, CA 92718 

3333 Scott Blvd. 

Kingston, NY 12401 

(714) 837-9232 

Santa Clara, CA 95054 

Contact local representative 

Inquiry 1023. 

(408)562-1000 

Inquiry 1027. 

Inquiry 1031. 

Bruning Computer Graphics 


Numonks 

111 Arnold Dr. 

Hewlett-Packard Co. 

101 Commerce Dr. 

Martinez, CA 94553 

3000 Hanover St. 

Montgomeryville, PA 18936 

(415) 372-7568 

Palo Alto, CA 94304 

(215) 362-2766 

Inquiry 1024. 

(800) 752-0900 

Inquiry 1028. 

Inquiry 1032. 

CalComp 


Roland DG 

2411 West La Palma Ave. 

Hitachi America, Ltd. 

7200 Dominion Cir. 

Anaheim, CA 92803 

6 Pearl Court 

Los Angeles, CA 90040 

(800) 225-2667 

Allendale, NJ 07401 

(213) 685-5141 

Inquiry 1025. 

(201) 825-8000 

Inquiry 1029. 

Inquiry 1033. 

Enter Computer, Inc. 


United Innovations 

6867 Nancy Ridge Dr. 

Houston Instrument 

Crossroads Industrial Park 

San Diego, CA 92121 

8500 Cameron Rd. 

Holyoke, MA 01040 

(619) 450-0601 

AusUn,TX 78753 

(800) 323-3283 

Inquiry 1026. 

(800) 531-5205 

Inquiry 1030. 

Inquiry 1034. 


mechanism is sluggish. The $1295 
DXY-1100 is the best of the low-cost 
plotters we tested, but you may wish you 
had the additional features and expanded 
memory of the $2395 DXY-BOO. 

American Graphtec MP3300: Like the 
Roland flatbeds, the $1875 MP3300 is 
quiet and aesthetically pleasant and can 
be tilted to preserve desk space. It also 
provides plots of unrivaled quality. Un¬ 
fortunately, its speed performance lags 
far behind that of many of the other plot¬ 
ters we tested. 

You can set pen speed through the con¬ 
trol switches, and an LCD panel echoes 
speed selection as well as giving a coor¬ 
dinate display. Pen pressure must be set 
with a mechanical lever on the pen holder 
itself. An automatic pen-return feature 
lifts any idle pen left in contact with the 
medium’s surface for longer than a spec¬ 
ified interval and returns it to its holder. 
Both HPGL and American Graphtec’s 
proprietary GP-GL languages are sup¬ 
ported, as are both Centronics and RS- 
232C interfaces. 

American Graphtec PD9311/F: This unit 
is a scaled-down version of the Hewlett- 
Packard 7550A, with automatic-feed 
capability and a lower price tag ($3595). 
With the lower price comes significantly 
lower performance numbers, however; 
benchmark speed numbers were only 


average. Drafting pens aren’t supported, 
and the carousel accepts only four pens at 
a time. However, the PD9311/F plotter 
produces excellent charts with ceramic 
pens. 

Automatic pen-type sensing sets the 
default speed and pressure. You can con¬ 
trol pen speed and paper movement from 
the front panel; a six-LED display indi¬ 
cates switch settings. You set communi¬ 
cations parameters via DIP switches on a 
plug-in communications card installed in 
the plotter. The modular approach to in¬ 
terface cards makes it possible to config¬ 
ure the plotter for IEEE-488 or parallel 
operation with optional cards. HPGL or 
GP-GL language support is available. 

Drawing Conclusions 
Picking the best medium-format plotter 
from such a fine field is no easy ta^. All 
but a few are good candidates for CAD 
applications, with high-speed plotting, 
quality output, and almost universal 
software support. 

Houston Instrument’s DMP-series 
plotters stand out with roundly excellent 
scores on all our benchmarks. The 
DMP-61 tops both categories, and it adds 
detailed parameter selection to fine-tune 
plots for speed or for quality. CalComp’s 
Artisan 1023 also turned in a spectacu¬ 
lar performance, with ratings almost 
comparable to the DMP-61 and a price 
tag $550 less. But other features—like 


plot-optimization capability, greater 
room for buffer expansion, automatic 
pen sensing, and menu-driven front- 
panel controls—give the Artisan 1023 
the edge. 

There seems to be a nearly inverse re¬ 
lationship between speed and quality 
among the small-format plotters. For 
high-volume, high-speed plotting, the 
best choice is undoubtedly the Hewlett- 
Packard 7550A. Although the 7550A 
lacks the high-speed pen-changing 
mechanism sported by Bruning’s Zeta 8 
and the Hitachi 673-BM, it is also prone 
to fewer problems. IBM’s 6182 is also 
excellent, but it is priced above the 
7550A while delivering only comparable 
performance. 

Individual users with low-volume re¬ 
quirements may find the higher-perfor¬ 
mance small-format plotters beyond 
their price range. Though most small- 
format desktop units are advertised as 
low-cost, the actual median price for 
those we reviewed is in the neighborhood 
of $1700. At $1295, the best low-cost 
plotter we looked at is the Roland DG 
DXY-11(X), which offers good plot qual¬ 
ity, satisfactory speed, and quiet flatbed 
operation. ■ 


Stanford Diehl and Steve Apiki are BYTE 
Lab testing editors. They can be reached 
on BIX as **sdiehT* and '*apiki/* 
respectively. 
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One of the most important reasons 
for buying our new LaserJet IID printer 
is on the other side of this page. 
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One of the most important reasons 
for buying our new LaserJet IID printer 
is on the other side of this page. 


' amm 



The latest member of the HP 
LaserJet printer femily prints on 
both sides of the paper. But 


that’s just the icing on the cake. 


The LaserJet HD printer is full 
of new ideas for making paper¬ 
handling easier and more 
efficient 

An envelope feeder accessory, 
for one. Inst^d of having to feed 
envelopes manually, our new 
printer does it automatically. 

You wanted more paper trays. 
So the LaserJet IID printer 
has two of them, each with a 
200-sheet capacity. Give us more 
fonts, you said. And LaserJet 


€» 1988 Hewlett-Packard Company PE12807 


Series n compatibility. Done! 

So now you have a choice of 
two HP LaserJet printers. Both 
with that superb quality for 
text and graphics you’ve come 
to expect ftom Hewlett-Packard. 

All good reasons to call 1-800- 
752-0900, Ext 297A for the 
name of your nearest dealer. 

K U] HEWLETT 
iT> PACKARD 
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System Review 



The Sun386i 



A Unix color graphics 

workstation 

that runs MS-DOS 


John Unger 


A new animal has appeared in 
the microcomputer zoo. It's a 
Unix/DOS hybrid, and it in¬ 
habits the first Intel CPU 
powerful enough to run Unix accept¬ 
ably—the 80386, The prime specimen is 
the Sun386i, a Unix workstation that can 
emulate instances of DOS in Unix pro¬ 
cesses and thus behave like a multitask¬ 


ing personal computer* Merge 386” on 
page 207 describes another Unix/DOS 
hybrid,) 

DOS processes appear as windows in 
the SunView desktop environment; you 
can run a DOS application in each win¬ 
dow, (SunView also assigns each Unix 
process to a window,) Since DOS emula¬ 
tion employs the virtual 8086 mode of 
the 80386, a DOS window can run real¬ 
mode but not protected-mode software- 

So don’t expect the Sun386i to act like 
a 20-MHz or 25-MHz 80386 MS-DOS 
machine. Its forte as a personal com¬ 
puter is that it supports true multitasking 
of DOS processes and that it integrates 
DOS and Unix files and applications. 
But of course, the Sun386i isn't just a 
personal computer; its SunOS Unix op¬ 
erating system, high-resolution graphics, 
networking capabilities, and price (al¬ 
most $10,000 for the least expensive 


stand-alone system) qualify it as a true 
Unix workstation* 

Nuts and Bolts 

Because BYTE wanted to test the net¬ 
working capability of the Sun386i—the 
machines communicate using Sun's NFS 
(Network File System) on an Ethernet 
local-area network (LAN)—I reviewed 
two Sun386i machines. Each was a 
Model 386i/250 and came with the stan¬ 
dard features: a 25-MHz 80386 CPU, a 
25-MHz 80387 coprocessor, 8 (expand¬ 
able to 16) megabytes of dynamic RAM 
(DRAM), an Intel 82385 cache control¬ 
ler, a 32K-byte high-speed static RAM 
(SRAM) cache, and a 1,44-megabyte 
3 '^-inch floppy disk drive. The worksta¬ 
tion that I set up as the network file 
server had a 327-megabyte hard disk 
drive; the client workstation had a 91- 
megabyte hard disk drive. 

The Sun3S6i doesn’t come cheap. My 
two review systems—both with color 
video boards and 16-inch color moni¬ 
tors—retail for $19,990 (the 327-mega¬ 
byte server) and $15,990 (the 91-mega- 
byte client). The least expensive stand¬ 
alone system is the Model 386i/150, 
configured with a 91-megabyte hard disk 
drive and a IS-inch monochrome moni¬ 
tor; it sells for $9990, The 386i/150 
comes with 20-MHz 80386 and 80387 
chips, only 4 megabytes of DRAM, and 
no SRAM cache (it's available as an op¬ 
tion), (For a more detailed description of 
the Sun386i hardware, see “Sun's New 
Workstation: the Sun386i” by Tom 
Thompson, July BYTE.) 

The colors on the review systems* 
monitors, combined with their high reso¬ 
lution (1152 by 900 pixels), give abso¬ 
lutely spectacular color graphics. To 
sample the Sun386i's color capabilities, I 
experimented with the SunView palette 
editor, a tool that lets you create colors by 
varying relative saturations of red, 
green, and blue. The screen can display 
256 colors simultaneously, and you can 

continued 
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REVIEW 
THE SUN386i 


Sun386i/250 


Company 

Sun Microsystems, Inc. 

2550 Garcia Ave. 

Mountain View, CA 94043 

(800) 8214643 

(800) 8214642 {in California) 

Components 

Processor: 25-MHz 80386 with zero 
wait states; 80387 math coprocessor 
Memory: 8 megabytes of DRAM, 
expandable to 16 megabytes; Intel 82385 
memory cache go ntrol ler with 32 K 
bytes of SRAM 

Mass storage: 144-megabyte S^^-inch 
floppy disk drive; optional 91- and 327- 
megabyte SCSI hard disk drives; 
optional cartridge tape backup drive 
Display: 16-inch color monitor; 1152- 
pixel by 900-pixel 8-bit color video board 
Keyboard: 107 keys (acoommodates 
both IBM Enhanced and Sun-3 layouts) 
Unix I/O interfaces: Four proprietary 
32-bit expansion slots running at 25 MHz 
for system memory and display frame 
buffer; three IBM PC AT 16-bit expansion 
slots; one IBM PC 8-bit expansion slot; 
one RS-232C asynchronous serial port; 
one Centronics-compatible parallel 
port; 10-megabit-per-second Ethernet 
interface: one SCSI connector 

Size 

16 X 71^2 X 20y2 inches; 50 pounds 

Software 

SunOS 4.0 Unix operating system (a 
combination of 4.3 BSD and AT&T 
System V.3 Unix) with Sun View desktop 
manager and MS-DOS 3.3 

Options 

14- inch cofor monitor and frame buffer: 
$3300 

16-inch color monitor and frame buffer; 
$4780 

19-inch color monitor and frame buffer; 
$7780 

15- inch monochrome monitor and 
frame buffer: $1650 

19-inch monochrome monitor and 
frame buffer; $2780 
91-megabyte hard disk drive; $2200 
327-megabyte hard disk drive: $6600 
60-megabyte tape backup: $1485 
4-megabyte memory module; $3000 

Documentation 

186-page User's Guide; 157-page 
System Setup and Maintenance; 316- 
page Advanced Skills; 222-page SNAP 
Administration: thousands of pages of 
additional Unix documentation 

Price 

Sun386i/250 with 8 megabytes of RAM. 
327-megabyte hard disk drive, and 

16-inch cx>for monitor: $19,990 

inquiry 885. 


select them from a palette of over 16 mil¬ 
lion colors. 

SunOS Unix and MS-DOS share three 
standard hardware devices: the floppy 
disk drive, the serial port, and the paral¬ 
lel port. Unix uses the 3!^-inch floppy 
disk drive as the primary I/O device 
(/dev/fdOc)—the drive you use to load 
the operating system and optional soft- 
waie, and to back up the system’s hard 
disk. (There may be a crueler punish¬ 
ment than having to back up a full 327- 
megabyte hard disk using 1.44-megabyte 
floppy disks, but I can’t think of one. 
Clearly, you’ll want to use the optional 
60-mcgabyte *4-inch cassette tape drive 
for this purpose.) Under DOS, the flop¬ 
py disk drive serves as drive A. When a 
DOS window is active, it owns the serial 
port; Unix applications can’t use it 
unless DOS explicitly relinquishes it. 
Unix controls the parallel port and uses it 
as a spooled device, which, to DOS, 
looks like LPTL 

Up and Running in Half an Hour 

The designers of the Sun386i have done 
much to simplify the normally arduous 
task of setting up a Unix system. First, 
Sun preloads the important parts of the 
operating system on the hard disk; all you 
have to do to get the system up and run¬ 
ning is physically connect the compo¬ 
nents of the system (as described in a 
very straightforward and well-illustrated 
brochure), plug in the power cord, and 
flip on the switch. Sun claims that it 
shouldn't take more than about a half an 
hour to get from a boxed Suii386i to a live 
system; it’s true. If you’ve ever installed 
Unix on a workstation, you know how 
impressive that is. 

Network configuration, based on 
Sun’s NFS, is just as simple. It’s a three- 
step process. First you connect each ma¬ 
chine to the network controller with 
Ethernet cables. Then you power on the 
machine you’ve designated as the server 
and answer some questions about that 
machine. Finally, you power up the rest 
of the computers that belong to the net¬ 
work, answering questions about each in 
turn. The system automatically config¬ 
ures the critical files hoets, rc.boot, 
and yellow pages. Again, Unix users 
who have struggled with these tasks can 
imagine my delight when I followed 
these three steps and the system simply 
worked. 

When the system comes up, it prompts 
for a user name and leads you through the 
steps required to create an account for 
that user. The system software handles 
the tasks that a system administrator 
must normally perform at this point: It 


creates a home directory and a log-in 
script, and, if the machine belongs to a 
network, it broadcasts the user’s name to 
the other machines on the network and 
arranges for access to network resources. 

By now, I had such confidence in the 
Sun386i’s ease of use that I urged a Unix- 
naive friend to set up an account for him¬ 
self. He chose a password that included a 
space; Unix doesn’t permit that. After a 
few minutes, the system complained and 
referred my friend to the system adminis¬ 
trator—that is, to the person sitting next 
to him with a worried look on his face 
and not the slightest idea of what to do. 
Things were really awry; 1 found that I 
couldn’t add any more users to either ma¬ 
chine in the network. I called Sun’s tech¬ 
nical-support representative and found 
out about a tool that would unconfigure 
the system, and that solved the problem. 

The moral of this story is that although 
the Sun386i tries hard to conceal Unix, 
Unix is still grumbling under the hood, 
and there are times when you need a 
mechanic. 

Three in One 

There are really three operating systems 
on the Sun386i: Unix, SunView, and 
DOS. Each has its own unique personal¬ 
ity. Unix is the fundamental operating 
system; both SunView and DOS draw on 
its resources. SunOS 4.0 is the flavor of 
Unix on the Sun386i. In practice, SunOS 
blends Berkeley Unix (4.2/4.3 BSD) 
with a dash of AT&T System V,3. You 
can run the Bourne shell or the C shell. 

As far as I could determine, Sun’s im¬ 
plementation of Unix is faithful and 
complete. And the SunOS extensions to 
Unix—that is, the SunView desktop en¬ 
vironment in which Unix processes ap¬ 
pear as windows—make this version 
more powerful than other Unix variants. 
There’s one quirk that may offend those 
who prefer raw Unix. When you log in as 
the root (superuser), Unix controls the 
monitor and uses a large, clear font on 
the full screen. But normal users log di¬ 
rectly into SunView. The command line 
window available there Is considerably 
smaller than the full screen, and it uses a 
reduced font, 

SunView implements an iconic desk¬ 
top. Icons present by default represent 
the Unix shell, the Unix mail system. 
Sun’s text editor, a file-management util¬ 
ity, and a hypcrtextual help system that 
provides smooth access to information 
about SunView programs. To ask the 
help system about a particular applica¬ 
tion, you point to that application’s icon 
and press the Help key . A basic descrip- 

continued 
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Sun386i 

APPLICATION-LEVEL PERFORMANCE 



Sun386i1 3>2 


WORD PROCESSING 


XyWritolll-k 3.52 

Medium/Large 

Load (large) 

:08 

Word count 

:02/:15 

Search/replace 

:05/:17 

End of document 

:02/rOB 

Block move 

:07/:07 

Spelling check 

:0&:45 

MIcroftoft Wdrd 4.0 


Forward delete 

:2J 

Aldua PageMaker 1 .Oa 


Load document 

;12 

Change/bold 

^20= 

Align right 

;17 

Cut to pages 

:14 

Piace graphic 

:03 

Print to file 

1:11 

fil IndAK; 

3.24 

SPREADSHEET 


Lotus 1-2-3 2.01 


Block copy 

:03 

Recatc 

:01 

Load Monte Carlo 

:20 

Recab Monte Carfo 

r04 

Load rlargeS 

:06 

Recalc rlargeS 

:01 

Recalc GoaJ-seek 

:04 

MIcroaoft Excel 2.0 


Fill right 

:0S 

Undo fill 

1:31 

RecaJc 

;oa 

Load riargea 

:22 

Recalc rlargeS 

:01 


□ IndM: 2.66 


DATABASE 


daASEIII+ 1.1 


Copy 

:28 

Index 

:08 

List 

5:53 

Append 

:47 

Delete 

:02 

Pack 

:34 

Count 

:0e 

Sort 

:50 

□ Index; 

2.36 

SCIENTIFIC/ENGINEERING 


AutoCAD 2.52 


LoadSottWest 

1:45 

Regen SoftWlest 

1:33 

Load St. Pauls 

:16 

Regen St. Pauls 

:10 

Hide/redraw 

10:44 

STATA1.5 


Graphics 

2:24 

ANOVA 

:51 

MethCAPa.O 


IFS800 pts. 

:15 

FFT/(FFTl024pts, 

:14 

□ Index: 

1.04 

COMPILERS 


Microsoft C 5.0 


XLisp compile 

3:08 

Turbo Pascal 4.0 


Pascal S compile 

:04 


□ Indra: 2.66 


Compaq 386/20 17.9 



^Cumiijalive appUcatione ind^ix. Graphs are 
based on ircfexos at te^Tt and show relativa 
pertormaroe. 


All times are in minutes:semnds. Indexes show relative pedormanoe; tor all indexes, an B-MHz IBM PC AT»1 , 


LOW-LEVEL PERFORMANCE^ 


Sun386i 


CPU 


DISKI/0 


VtDEO 


Matrix 

2.74 

Hard Seek^ 


Text 


String Move 


Outer track 

077 

ModeO 

N/A 

Byte-wide 

32.44 

Inner track 

0.73 

Mode 1 

N/A 

Word-wide: 


Halt platter 

0.94 

Mode 2 

N/A 

Odd-bnd. 

26.56 

Full platter 

0.82 

Modes 

N/A 

Even-bnd 

16.59 

Average 

0.81 

Mod© 7 

36.56 

Sieve 

17.01 

DOS Seek 


Griptilce 


Sort 

12.93 

1 -sector 

Z13 

CGA: 




32'Sector 

3.42 

M0Cfe4 

N/A 

□ Index: 

3.61 

File UO* 


Modes 

N/A 



Seek 

0.18 

Modes 

N/A 

FLOATING-POINT 


Read 

0.26 

EGA: 


Math 

6.99 

Writ© 

0.29 

Mode 13 

N/A 

Error^ 


1-megabyte 


Mode 14 

N/A 

Slne(x) 

3.30 

Writ© 

2.40 

Models 

N/A 

Error 


Read 

1.12 

Mode 16 

N/A 


3.19 



VGA: 


Error 


n index: 

5J7 

Mode 18 

N/A 





Mode 19 

N/A 

n Index: 

6.62 



Hercules 

ail 





□ index: 

0.70 

N/A-Not supported by graphics adapter. 


CONVENTIONAL 


' Alt times am In seconds. Figures were generated using Uhe 8088^8066 and 
00386 versions (1.1) of Small-C. 

BENCHMARKS 


i The ermrs tor Flosting-Polnt fndicais the difference between expected and 

UNPACK 

173.67 

actual values, correct to 10 digits or rounded to 2 digits. 


Livermore Loops® 


> TimsB reported by the Hard Seek and DOS Seek are tor mutiipte seek 

(MFLOPS) 

0.17 

operations (number of seeks performed currently set to 100). 


Dhryston© (MSG 5,0) 


* Ftead and write times for Fite I/O are in seoondB per 64K bytes. 


(Ohry/sec) 

7002.00 

6 For the Livenriore Loops and Dhrystene tesis only, higher numbans mean 



faster perfoimanoe. 



For a full description cf all the benchmarks, see ' Introducing frie New BYTE Benchmarks,' June BYTE. 
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REVIEW 
THE SUN386i 


90% of the 
world are 
still waiting. 

What the hell 
are those 
importers 
doing? 


Printer Buffer inside cable. 

For the average user, most buffers 
are too complicated. So we 
designed a buffered cable with 64K 
or 2S6K inside. 

Just i Cttblc. As easy to use. Nearly 
as inexpensive. 

Battery-operated data buffer 
Up to 128K with parallel or 
RS232-input. will hold data for as 
long as 3 years. Record and play as 
often as you like. Carry data to a 
printer or to another computer. 

Share your printer. 

Forget these boxes that occupy a 
lot of your desk space. Forget the 
times when you had to switch 
manually. We have a cable that 
allows two computers to share one 
printer automatically. 

That's what T-switches should 
look like! 

For IBM-compatibles. 2 printers to 
one computer. Complete set incl. 
all cables and a sm^ switch-box. 
Jua 1 Ciblfi, No bulky box. 

Isolating line drivers 
If a line driver is not optically 
isolating, you might face problems 
arising from different mains 
supplies. That's why our 
RS^2-drivers are 100% isolated 
up to 1,000 volts. 

Data Isolators 

Transients on the mains supply or 
eleaiostatical discharge can cause 
erraneous data transmissions and 
even destruction of computers. We 
offer optical isolatoca up to 50kV. 

Terminal bus. 

Connect up to 16 terminals to one 
2-wire bus. Save installation costs 
and gain flexibility and ease of use. 
Terminal-Bus-Adaptors includes 
IkV optically isolai^ line drivers. 

Interfaces. 

We have a complete line of 
interfaces: 20mA, Atari 130, 
C64/128, Centronics, 1EEE488, 
RS232, RS422, RS423 and RS48S. 

fThc following are legiftBied trademaika: 
Atari, C64. C128. Gentrenica. IBM) 



a 
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Singapore: 

Switzerland: 

USA: 
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JitBC, Spentmp 
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Overaeai Trade 
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0^79139 
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01-9302003 

(818)2853121 


Manufacturer and Exporter: 


wiesemann & MV 
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d-5600 Wuppertal 2 
west-germany 
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telex: 85916 56 

fax: -►+49-202-511050 


tion appears; you can scroll or follow 
links quickly and easily using just the 
mouse. I found the help window useful at 
first, but as I progressed, I had to resort 
more and more to the manuals. 

To activate a SunView application, 
you point to its icon and click ^e left but¬ 
ton of the three-button mouse; an over¬ 
lapping window opens on the desktop. 
SunView and its applications use the 
three mouse buttons consistently. The 
left button selects items, activates but¬ 
tons or toggles, or confirms decisions. 
The center button drags windows or ob¬ 
jects or, in conjunction with the Control 
key, resizes windows. The right button 
pops up menus and then selects items 
from them. 

The menu that appears when you click 
the right button depends on the position 
of the mouse cursor. If you’re pointing to 
the gray desktop background, you’ll see 
the main desktop menu, which you use to 
open new command windows and invoke 
system services; if you’re pointing to the 
top border of an open winciow, you’ll see 
the Frame menu, which you use to move 
and resize windows. 

To open an MS-DOS window in Sun¬ 
View, you click the right mouse button in 
the gray desktop area, highlight the 
Commands choice on the menu that pops 
up, slide the cursor to the right to open 
the Commands submenu, highlight the 
MS-DOS choice, and finally select that 
choice by clicking the right button again. 
(SunView’s telescoping submenus will 
be familiar to Interleaf users.) In a few 
seconds, a new window opens; MS-DOS 
3.3 boots itself in that window, and you 
are ready to enter the third level of our 
operating environment adventure game. 
As with all mouse-based operations, the 
description of how to do something—in 
this case, opening an MS-DOS win¬ 
dow-sounds complicated but is actually 
quite simple. 

Good Old DOS 

On the 16-inch monitor, the DOS win¬ 
dow’s dimensions are 6Vi by 4!4 inches. 
Yes, that’s right, the entire 80-column, 
25-row CRT display is projected, in Her¬ 
cules monochrome mode, into that rather 
small rectangle. To read text in the DOS 
window, I had to move uncomfortably 
close to the monitor. 

On a 19-inch monitor, the DOS win¬ 
dow would be proportionately larger— 
since the 19-inch monitor has the same 
pixel resolution (1152 by 900) as the 16- 
inch monitor—and therefore easier on 
the eyes. Although in general you can re¬ 
size SunView windows and alter the 
fonts they use, the dimensions of the 


DOS window and the fonts it uses are 
fixed. The Sun386i supports three 
graphics modes in the DOS window: 
MDA, CGA, and Hercules. 

You can open multiple overlapping 
DOS windows, but only the first one has 
write access to the floppy disk drive, the 
emulated drive C, and the serial port. To 
reassign one or more of these devices to a 
DOS window other than the original one, 
you have to select the Devices option 
from the menu that appears when you 
click the right mouse button in a DOS 
window. You can use the emulated C 
drive to store files that you create under 
DOS, but Sun recommends that you use 
it sparingly. It’s really a Unix file that is 
specially formatted to look like a hard 
disk drive to DOS; you can even run 
CHKDSK on it. To Unix, however, it’s 
just a file, and none of its directory struc¬ 
ture is available under Unix. 

Other parts of the Unix file structure 
are available to both Unix and DOS, so 
you require a C drive only for DOS soft¬ 
ware packages with copy-protection 
schemes that rely on the DOS disk for¬ 
mat. It’s best to use other logical drive 
letters—ones that SunOS maps into the 
Unix file system—to store your DOS pro¬ 
grams and files. For example, SunOS 
maps your home directory to drive H. 

The SunView DOS window isn’t just 
small, it’s slow: I/O seems to crawl. One 
way to circumvent these limitations is to 
use a third-party EGA or VGA board in 
conjunction with an extra monitor. You 
install the board in one of the three AT- 
compatible slots in the Sun386i; the 
Sun386i’s Advanced Skills manual ex¬ 
plains how to do that. Then you edit two 
Unix files so that SunOS knows that you 
have installed a board in one of the AT 
slots. Now when you start up a new DOS 
window in SunView, you’ll see a blank 
window on the desktop, and normal DOS 
screen I/O will occur on the external 
monitor connected to the video board. 
Because the SunView system does not 
have to intercept all the video hardware 
calls and reroute them to Sun’s graphics 
software, screen I/O speed shouW im¬ 
prove greatly; I wasn’t able to test this. 

DOS software runs, but it suffers from 
poor screen I/O. I tried WordPerfect 4.2, 
and the cursor responded so poorly that it 
was invisible much of the time. Microsoft 
Windows 2.0 behaved similarly. Both 
the emulated mouse cursor and the key¬ 
board responded very sluggishly. The 
cursor lagged behind the mouse move¬ 
ments so much that it made the mouse 
and Windows unusable. Sun is aware of 
this problem, but it is finding it difficult 
to speed up Windows because SunOS has 
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to handle a large number of interrupts 
when Windows is running in the DOS 
window. Of course, SunView obviates 
the need for Microsoft Windows, so the 
experiment was perhaps a bit unfair. 

r also had problems using the serial 
port in the DOS window. Because al¬ 
most none of my MS-DOS software is on 
3*/4-inch disks and because Sun does not 
offer an external 5 ^4-inch disk drive for 
the machine, I had to transfer software 
from my AT&T machine to the Sun386i 
by way of Procomm and an RS-232C 
cable connecting their serial ports. 

To make a long story short, it didn't 
work. I couldn't reliably establish com¬ 
munications with Procomm (running on 
both systems) at any data transfer rate 
greater than 1200 bits per second, and 
even at 1200 bps the largest file I was 
able to transfer using either XMODEM, 
YMODEM, or Kermit was about 20,000 
bytes. When I tried to transfer larger 
files, DOS on the Sun3S6i would crash 
without warning, and its window would 
disappear, SunOS said something about 
unsupported or illegal interrupts, but I 
had no other clues to what was going on, 

I called Sun Microsystems, and the 
company confirmed it was having prob¬ 
lems in the DOS environment with the 
serial port, since, as with screen I/O, 
SunOS must intercept and handle all the 
hardware interrupts. In this case, the sys¬ 
tem thought it had intercepted an illegal 
instruction, and the 80386's memory 
management hardware told Unix to kill 
the process responsible for the bad in¬ 
struction—the DOS window. 

On the bright side, the protection 
works. In a multitasking system, it’s es¬ 
sential to isolate processes from one an¬ 
other, and the Sun386i does. And the 
serial port works fine as a Unix I/O port. 
Nevertheless, Sun needs to fix the bugs 
in the way the port works with the DOS 
window. 

In a last-ditch effort to transfer some 
DOS programs, I installed an AT-type 
expansion card with a serial port that 
added COM2 to the Sun3S6i’s DOS envi¬ 
ronment. This second serial port can be 
used only by DOS applications and is not 
usable by Unix, But it suffered from the 
same data transfer problems as the built- 
in serial port. In the end, I was never able 
to transfer any of my 5 U-inch-format 
DOS software to the system and could 
only run programs that I happened to 
have in the form of 31^-inch PS/2 disks. 

Administration and Documentation 

As I've said, it's straightforward to set 
up a Sun386i machine running NFS on 
an Ethernet LAN and to create new user 


accounts, SunOS handles these opera¬ 
tions all but automatically. The SunView 
environment provides a tool called SNAP 
(System and Network Administration 
Program) that simplifies the remaining 
administrative chores: file backup and 
restoration; user and group account mod¬ 
ification; and terminal, modem, and 
printer configuration, 

SNAP is a window-oriented SunView 
program that you launch from the desk¬ 
top's Services menu. It's very easy to 
use. As with all SunView desktop tools, 

I 

multitasking system, 
it's essential 
to isolate processes 
from one another, 
and the Sun386i 
does this. 


you use the mouse extensively; the hy- 
pertextual help system is available and 
provides context-sensitive assistance as 
you use SNAP. SNAP comes with a set of 
reasonable default privileges, so you can 
get started right away. 

The documentation that comes with 
the Sun386i weighs more than many sys¬ 
tems I have reviewed. Fortunately, Sun 
has published four manuals just for this 
workstation that will answer 95 percent 
of your questions. They are entitled Sys¬ 
tem Setup and Maintenance, SNAP Ad¬ 
ministration, Advanced Skills, and 
User’s Guide. These manuals are a cut 
above the documentation that normally 
comes with a Unix system. They are 
clearly written and easy to use; indexes 
and tables of contents are complete. Ad¬ 
ditional documents serve the experi¬ 
enced Unix hand who wants to get under 
the hood of SunOS, 

You won’t be able to drop in at your 
local computer store and see a Suii386] in 
action. Sun markets its hardware using 
its own sales force, just as minicomputer 
and mainframe manufacturers do. This 
arrangement works fine for large busi¬ 
nesses, but it's less convenient for indi¬ 
viduals or smaller organizations. Sun is 
changing its sales organization to include 


value-added retailers for its hardware, 
especially the Sun386i. 

Sun backs the Sun386i with a 90-day 
warranty. During this time, Sun will re¬ 
place any defective components, but it’s 
your responsibility to ship the bad part to 
the company for replacement. An impor¬ 
tant feature of the warranty is that Sun 
provides a toll-free telephone line for 
free software and hardware technical 
help. Sun staffs this system with real pro¬ 
fessionals who are dedicated to solving 
your problems. You generally get a re¬ 
sponse to your initial call within a few 
hours. This service disappears after the 
warranty period unless you decide to 
sign up for Sun's maintenance program. 

Performance 

As you look at the results of the DOS ap¬ 
plications and low-level benchmarks for 
the Sun386i, you should keep several fac¬ 
tors in mind. Every program running in 
a DOS window is executing in virtual 
8086 mode; the DOS CPU performance 
can't equal what you get with a 25-MHz 
80386 DOS machine, since concurrent 
Unix tasks necessarily use some cycles. 
And because of the way SunOS handles 
DOS interrupts related to screen I/O, the 
BYTE video index is low . If you add a 
video card and an external monitor, the 
video index should approximately match 
the video index for comparable 80386 
systems. 

On the other hand, the BYTE disk I/O 
index is significantly higher than for the 
other systems; that’s a function of the 
fast small-computer-system-interface 
(SCSI) hard disk drive in the 386i/250 
test machines. The rest of the results arc 
fairly consistent and show that a single 
DOS task running as a process under 
SunOS compares favorably with 20-MHz 
80386 DOS machines. The Sun386i pegs 
even with IBM's PS/2 Model 80-111, for 
example. 

Unfortunately, these benchmarks 
don't convey an impression of how DOS 
programs feel on the Sun386i: sluggish. 
Users perceive speed not primarily in 
terms of spreadsheet recalculation or raw 
disk I/O, but rather as a function of key¬ 
board and screen response time. The 
Sun386i*s DOS window does poorly in 
these respects, I’ve reviewed many DOS 
machines that compute more slowly than 
the Sun386i but nevertheless seem faster 
because they can keep up with the user 
much better. 

In terms of Unix benchmarks, the 
Sun386i clearly outperforms its older 
brother, the Sun-3/160—which has a 
68020 CPU running at 16 MHz—in all 

continued 
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Table 1: The Sun386i outperforms its older brother, the Sun-3/160, on standard Unix benchmarks. 


Unix benchmarks 


Machine 

Unix 

version 

Pipe 

System caii 

Function caii 

Reai 


User 

System 

Reai 

User 

System 


Deita user 

Sun386i 

SunOS 4.0 

1,5 


0.0 

0.7 

1.6 

0.1 

1.5 



0.1 


AT&T PC 6300 

Xenix V 

11.70 


0.07 

3.62 

15.32 1.10 

14.05 



1.52 


AT&T Unix PC 

System V 

4.2 


0.0 

1.6 

8.1 

0.2 

7.5 



0.7 


Sun-3/160 

4.2 BSD 

2.73 


0.00 

1.90 

2.75 0.48 

2.13 



0,20 


VAX 8600 

4.3 BSD 

0.67 


0.00 

0.28 

0.77 0.05 

0.55 



0.12 





Sieve 

Write 

Read 

Sheii 




Loop 




Reai 

User 

System 

Reai 

Reai 

Reai User 

System 

Reai 

User 

System 

Sun386i 


0.5 

0.3 

0 

0.4 

0.3 

1.8 0.2 

0.6 

1.2 

0.9 

0 

AT&T PC 6300 


4.42 

3.85 

0.40 

7.23 

17.35 

12.38 0.43 

3.98 

16.62 

15.8 

0.37 

AT&T Unix PC 


2.4 

2.1 

0.0 

3.9 

11.6 

5.1 0.2 

1.2 

6.8 

6.2 

0.1 

Sun-3/160 


0.73 

0.62 

0.00 

1.33 

1.00 

2.78 0.08 

0.77 

2.00 

1.80 

0.02 

VAX 8600 


0.32 

0.28 

0.00 

0.32 

0.13 

1.07 0.00 

0.15 

0.73 

0.60 

0.00 


Multitasking Unix benchmark (real time) 


Machine 

Unix 

version 

1 

2 

Number of concurrent processes 

3 4 

5 

6 

Sun386i 

SunOS 4.0 

2.0 

3.4 

4.9 

6.1 

7.5 

8.7 

AT&T PC 6300 

Xenix V 

12.52 

16.38 

22.97 

28.33 

35.78 

43.33 

AT&T Unix PC 

System V 

6.3 

8.7 

12.7 

19.2 

22.8 

29.8 

Sun-3/160 

4.2 BSD 

2.63 

3.14 

3.69 

4.25 

4.85 

5.51 

VAX 8600 

4.3 BSD 

1.17 

1.51 

1.83 

2.17 

2.53 

2.83 


User time is time spent executing nonpriviieged instructions. System time is time spent 
executing privilege (kernel) commands O-e.. system calls) plus system-level overtWad 
(e.g.. context switching between processes). Ftoal time Is eiapsed time, and it is often 
not the sum of the user and system times; the difference is the time spent waiting for I/O 
operations to complete, waiting for a signal from another process, “sleeping," or being 
swapped into memory or out to disk. Pipe measures how long it takes to set up a pipe 
and pass 0.5 megab^e of data through it. System call queries the operating sy^m 
25,000 times concerning its process identity with the getpid() system call. Function 
call runs two programs: One uses a function call to accomplish a goal, and one doesn't 
use the function call for the same goal. The user time of the program not using the 


function is subtracted from the user time of the program using the function; the differ¬ 
ence is function-call overhead, shown in the table as Delta user. Sieve runs one itera¬ 
tion of the Sieve of Eratosthenes. Write and Read test the random-access disk imple¬ 
mentation. Write creates, opens, and writes a 256- by 512-byte file. Read reads this file 
and then removes it. The Shell tests invoke background processes. The shell statement 
wait causes the shell script in aultl-sh to pause until all the requested background 
processes have terminated. The background process tst.ah invokes several com¬ 
monly used Unix commands and exercises disk access with them. Loop tests long- 
integer arithmetic and is mostly processor-bound. All times are In seconds. 


but the multitasking benchmark (see 
table 1). That’s an impressive showing. 
A true test of Unix performance would 
be to benchmark the Sun386i against an¬ 
other 25-MHz 80386 system running 
Xenix, A/UX, or SCO Unix. But there’s 
no doubt that this system runs Unix as 
well as computers that have traditionally 
been considered fast, multiuser Unix 
workstations. 

On Balance 

As I’ve already said, you have to view the 
Sun386i primarily as a Unix worksta¬ 
tion. As such, it excels. If this machine 
had been available when I got my Sun- 
3/1 10, which I use for three-dimensional 
geological modeling, I’d have bought the 
Sun386i instead; it’s cheaper and more 
versatile. But the point be^ repeating: 
You’ll be disappointed if you thi^ of the 


Sun386i as an 80386 DOS machine that 
also runs Unix. If you want serious DOS- 
only performance, this is definitely not 
the machine for you; get one of the many 
20-MHz or 25-MHz 80386 microcom¬ 
puters now on the market. If, however, 
you require a top-quality Unix worksta¬ 
tion that can (as a bonus) multitask DOS 
programs and seamlessly exchange data 
between Unix and DOS, then this is the 
computer for you. 

The cost of the Sun386i seems high, 
and it is; but be sure to take a close look 
at what you get for your money. Consider 
the features that are standard on the 
Sun386i but that would be options on 
most other systems: a 25-MHz 80387 co¬ 
processor, complete Ethernet hardware 
and software, 8 megabytes of RAM, and 
complete Unix and DOS system soft¬ 
ware, as well as all the SunView applica¬ 


tions. Don’t forget the important fact that 
all hardware and programs come from 
the same vendor. They’re integrated 
from the ground up, and they work well 
together. 

And finally, even if you don’t specifi¬ 
cally require the Sun386i’s graphical ca- 
pabUities in your work (as I do in mine), 
you’ll love the way the iconic SunView 
desktop spruces up Unix. There’s no 
substitute for the way SunView repre¬ 
sents processes as windows; it makes 
Unix’s multitasking capabilities concrete 
and useful in ways that—for me, any¬ 
way—they never were before. ■ 


John Unger is a geophysicist for the US. 
government and lives in Hamilton, Vir¬ 
ginia. He writes graphics software and 
uses computers to study the earth *s crust. 
You can reach him on BIX as **junger. ” 
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CALL 

CALL 


» SCO is Cl InKfemsrJ? i>f The Santa Cruie Opetation, Ina • X£^f^I is a traiSemadt of MinaosnJt Corporalion. • VP/l* lu a trtidcmark of INTKRACTIVE Systems Caq3<}iatiaii , 

■ FS/2, XT and AT mt: trailemarlG of tBM Corporatfon. PticesaUG subject to change without notice. Call for cornpletc woiianly details* 


Receive a 


FREE=^ 

SIVA 

386 

SYSTEM 


with the purdtase of ^2995 -h^ 

of software or H99S-H- of 

hardware. 

Standard 386 Features: 

• 32-bit Intel 80386-16 CPU. 

• 1MB of 32-bit RAM on board. 
System expandable to 16MB. 

•8/16/20 MHz Keyboard 
selectable. 

•ST.251-1 Seagate 40MB 
Formatted 28 ms high speed, 
with ultra high speed 
Controller 1:1 interleave. 

• 1.2MB Hi^ Capadty 
Floppy Drive. 

• Super deluxe heavy duty 
tower case with 6 half-height 
drive openings. 

• High-resolution 12" Non-Glare 
Amber Display. Tilt and 
Swivel base, Hercules- 
compatible Adapter. 

• 101 Key Enhanced Keyboard, 
Pleasant "Tactile/Glick” Feel. 

• 80287/387 Math- 
Coprocessors optional. 

• Fully compatible with 
virtually all XT/AT and 
386 software. 

Upgrades for gour FREE 

3^ System: 

• VGA Color Upgrade — 
add only $495. 

• 20 MHz CPU Upgrade — 
add only $195. 

• Call for all other options 
and upgrades. 


Choose Your Hardware 


A hardware purchase of $4995 or more is required 
to receive the SIVA 386 System FREE. 


QMS PS ^Oll Postscript Laser Printer 

$5995 -- 

QMS PS 810 Postscript Laser Printer 

$4995 . 

CDC WREN IV 300MB SCSI 

$2595 

Hard drive with Controller 


CDC WREN III 155MB SCSI 

Hard drive with Controller 

$1795 

CDC WREN II 86MB ST506 

Hard drive with HD/FD Controller 

$ 895 

Eight Port RS232 Intelligent Card 
with Xenix Driver 

$ 995 

32-Bit SMB Memory Expansion Board 

$2997 

Intel 80387 — 16 Coprocessor Jru 

$ 495 


Software 


• Complete SCO Xenix System $1595 

(including Operating System, Developing System and 

Text Processing System for 80386-based System) 

• SCO Lyrix System $ 595 

• SCO Professional $ 895 

• SCO Integra $1295 

• SCO Foxbase Plus $ 995 

• SCO VP/IX $ 495 

(integrated DOS environment — two users) 

• Language & Development Tools 

• Networking & Communication Packages 

A software purchase of $2995 or more is required to receive 
your FREE SIVA 386 System. Mix and match to meet 
your needs! 

Prices are for Industry Standard 80386-based Computers. 

For all other systems and items please call: 

1 - 800 - 252-4212 

VNS America Corp. 

Suite 270,910 Boston Post Road 
Marlboro, Massachusetts 01752 U.S.A. 

In Massachusetts 508-460-0016 
FAX: 508-481-2218 


•Offer good until December 31,1988. 
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THE CREATIVE SIDE OF PAGEMAKER. 


There’s only one desktop publishing program 
that’s equally adept at producing stunning graphic 
design and powerful business reports. 

It’s Aldus PageMaker.® And it means desktop 
publishing to more people around the world than 
any other program. 

For creative professionals, PageMaker offers 
powerful features for precise page composition, 


document formatting, spot color, and text handling. 
All in a friendly, intuitive way. 

For business professionals, PageMaker offers 
features like built-in templates and comprehensive 
support for long documents. It’s the first desktop 
publishing program to run on both Macintosh ® 
and PC computers. And it’s compatible with more 
business software and peripherals than any other 
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GLOBAL MANUFACTURING COMPANY 


Financial Report To Division Managers 


The first quarter numbers are in 
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THE BUSINESS SIDE OF PAGEMAKER. 


desktop publishing program available today. 

Which explains why over 200,000 creative 
and business professionals around the world have 
chosen Aldus PageMaker. 

To get a closer look at the creative and busi¬ 
ness sides of PageMaker, visit your authorized 
Aldus dealer, or call 1-800-33-ALDUS to order a 
$4.95 self-running demo disk. Or you can order 


a colorful videotape demonstration for just $9.95. 


In Washington state call (206) 628-2375.* 



411 First Avenue South, Seattle, WA 98104 (206) 622-5500. 

‘Offier good in U.St and Canada only. The PC dt-niHi disk rettulres an IBM PS/2, PC AT, or t oitiMtible with EGA 
ur VGA card and color monitoo-. Tlir Macjnljmi.h demo dish requlroE! an Apple MBcintoiiih 5|2K Enhanced, I^ua, 
SE, EH- II: at leaai I MB RAM: Apple System lite 4.1 tw higher Finder S.5 ur higher. 

Aldus, tlie Aldus logu, and PageMaker are registered tradenufka of Aldu« Cuiqiuraliun. Apple and Macinlush are 
regisirredl jjademarks and Pinckr is a iradeinark of Apple Computer Inc. IBM is a regTStered lT«demafk and PS/ 
2 is a trademark of InEermUiutuil Business Mac hines Curponliun. 01966 Aldus Curp^truEbii. All rights reserved. 
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SHEOOM OOMRUTERS 


10 MHZ 
286 


Mono System 

• Intel 80286 6/10 MHz clock 

• 640K RAM (upgradeable to 1 MEG) 

• 1.2 MB 5.25" floppy drive 

• 1 parallel ~ 1 serial I/O port 

• 200 watt power supply 

• 14" monochrome monitor 

• 101 enhanced keyboard 

• Real-time clxk calendar w/battery 

• 2 year warranty 

• Oper. sys. w/manual & tutorial 

$1,195 

1 MEG RAM up-grade. $280 

For RGB color monitor/card. add $180 
For EGA color monitor/card add $380 
For Multiscan monitor 
With 800X600 contrl card. $480 


IBM PS2 


30-00210MHz 8086 2 drives. 
30-021 10 MH 2 8086 20mbHD. 
50Z-031 10MHz 286 30mbHD. 
50Z-061 10MHz 286 60mb HD 
70-E61 16MHz 286 60mb HD. 
70-121 20MHz 286120mbHD. 
85031 T monochrome monitor 

8513 1 color monitor. 

851314" color monitor. 

8514 16” color monitor. 

5.25" 1.2mb external drive 
Pro-printer II 80col 200cps. 
Pro-printer X-24 80col 240cps. 


$1,250 
$1,695 
$2,950 
$3,400 
$4,435 
$5,915 
$ 205 
$ 545 
$ 475 
$1,250 
255 
440 
650 


IBM & PS/2 are registered Trade Marks of 
International Business Machine Corp. USA 


6-8-10-12 MHZ 
286 System 

Monochrome 

• Intel 80286 6/12 MHz clock 

• 1 MEG RAM 

• 1.2 MB 5.25" floppy drive 

• 1 parallel -1 serial I/O ports 

• 200 watt power supply 

• 101 enhanced keyboard 

• 14" TTL monochrome monitor 

• Real-time clock calendar w/battery 

• 2 year warranty 

• Oper. sys. w/manual & tutorial 

$1,595 

For RGB color monitor/card. add $180 
For EGA color monitor/card. add $380 
For Multiscan monitor 
With 800X600 contrl card... $480 


COMPAQ 

Deskpro 286-2012 MHz 20mb HD $2,520 
Deskpro 286-4012 MHz 40mb HD. $3,150 

Deskpro 386-60 20 MHz 60mb HD. $5,875 
Deskpro 386-130 20 MHz 130mb HD $7,235 
VDU Board $ 170 

VGA Board $ 525 

1 r Amber or Green Monitor. $ 230 

14" Videographic Color Monitor $ 565 

Portable-ll/4 6 MHz 20mb HO. $2,950 

Portable-lll/20 12MHz 20mb HD $4,850 

Portable-386/40 20MHz 40mb HD $6,355 

512k-2mb upgrade kit for 286 $ 405 

1 -2mb upgrade kit for 386_ $ 595 

Compaq & Deskpro are the registered trade 
marks of Compaq Computer Conxxatnn USA 


16 MHZ 
386 

Mono System 

• 16 Intel 80386 CPU .1 MEG RAM 

• 1.2 MB 5.25" floppy drive 

• 40 MB 28 MS (fast) hard drive 

• 101 enhanced keyboard 

• 1 parallel -1 serial I/O ports 

• 200 watt power supply 

• 14" TTL monochrome monitor 

• Real-time clock calendar w/battery 

• 2 year warranty 

• Opers. sys. w/manual & tutorial 

$2.750 

386 Color System 

For EGA HI-REZ monitor. $380 

For Multiscan monitor 
With 800X600 card. $480 

CHIPS-CHIPS-CHIPS 

Simm—Sipp—Modules. SCALL 

256-120/100/80ns.SCAU 

1 MEG all speeds. $ CALL 

287 Math-Co's all speeds.$ CALL 

387 Math-Co 16 & 20 MHz $CAll 

8038716 MHz SCAU 

80387 20 MHz. SCAU 

2754/256 EPROMS $ CALL 

DRAMS SRAMS 
ALSO AVAILABLE 


8088-TURBO 
SYSTEMS 

• 5/8 MHz-1 floppy-mono- 

clk/cal-256K. $645 

• 5/8 MHz same as above 

W/640K. $785 

• 5/10 MHz same as above 

+2 floppies. $895 

• 5/10 MHz as above-FR6B $10,900 

• 5/10 MHz as above -f EGA. $12.850 

• 2 year warranty 

• Opers. sys. w/manual & tutorial 


TOSHIBA 

Laptop Computers 

T1100 plus 5/8 MHz w/640k.. SI .480 
T1200 as above -E 20 MB h.dr, S CALI 
(New w/backlite twist LCD) 

T3100/20 w/20 MB hard drive $2,990 
T3200 6/12MHZ 286 

w/40 MB.$3,695 

T5100 8/16 MHz 386 
w/40 MB.$4,795 

ONE YEAR WARRANTY 


LAZER PRINTERS 

HP Laser Jet.SI.750 

Panasonic 4450.Si .595 

Toshi Pagelaser-12.SZ.6S0 

SCANNERS 

Panasonic. $995 

(With contrl card & software) 


TAPE RACKUPS & ADD-ONS 


lrwin-120/5 20MBXT/AT 
lrwin-145 20 MB AT Internal 

Archive 40 MB XT/AT 
Archive 60 MB Internal 
Archive 60 MB External 

1200 Bauds internal modem 
1200 Bauds external modem 
2400 Bauds internal modem 
2400 Bauds external modem 


$380 

$5iS 

SCAU 

SCAU 

SCAU 

S 85 
$155 
$180 
SZ40 


MS DOX 3.3 with GWBSIC & manual SI05 

OS/2 vert oper sys & manual SZ80 

2mb XT/AT/PS2 Rampage with 512k on S450 
800x600 Genoa super EGA card 160 

800x600 Genoa 5100 super VGA card 370 

1024x768 Genoa 5200 super VGA hi res. 520 
13" Technika PGA/VGA/EGA monitor/std 440 

15" Idek MGA/PGAA/GA/EGA/CGA monitor 610 

13" Sony 1302 mulliscan monitor 26m S645 

t3” Sony 1303 multiscan monitor 37m $510 

14" pho^hor white monocrome monitor $145 


HARD DRIVES 

ST-225 20mb half height 65ms $255 
ST-238 30mb half height 65ms $290 
ST-251-2 40mbhh40ms $395 

ST-25M 40mb hh 28ms $475 

ST-4096 BOmb full height 28ms $750 
Miniscribe 8425 20mb 3.5" 28ms $345 
Miniscribe 3053 40mb hh 28ms $590 
Miniscribe 6085 80mb fh 28ms $790 


FLDPPIES 

Toshi/Fuji/Epson 360 K. $ 75 

Epson/Nec 1.2 MB. $95 

Toshi/Panasonic 760 K . $110 

Nec/Toshi 1.4 MB. $120 

CONTROLLER CAROS 

20/30 MB cntrl card. $ 50 

20/30 WD AT C/Card. $ 90 

20/30 WD RLL Card. $60 

20/30 WD AdpI RLL . $ 55 


TOSHIBA 


KXIO 8 O 1 144cps draft/28cps NLQ-fcond. mode $180 

KX10911 192cps draft/38cps NLQ-fcond mode $215 

KX10921 240cps draft/48cps NLO-t-cond mode $329 

KX1592i 180cps draft/38cps NLQ-fcond. mode $429 

KX1595 240cps drafty51cps NLQ-fcond mode $459 

KX1524 240cps dratt/160cps text-l-80LQ-fcond.$580 


P321SL 216 cps draft/72cps LQ 3 fonts built-in. $ 495 
P341SL 216 cps draft/72cps LQ 3 fonts built-in $ 625 
P351SX 360 cps draft/120cps LQ 6 fonts built-in $1,025 
Color upgrade for P351SX. $230 

(ALL PRINTERS INCLUDE 6' CABLE) 


OKIDATA 


ML182-f 180/30CPS NLQ. 
ML192-f 200/40cps NLO 
ML292 240/1 OOcps NLQ. 

ML390 24-pln 350cps_ 

ML391 wide carriage. 


$ 

245 

$ 

360 

$ 

495 

$ 

510 

$ 

690 


CirtU 256 on Reader Service Card (DEALERS: 257) 

Call before you buy and o<i/_Desktop Publishing 


SHECOM COMPUTERS, 

INC. 

22755-G Savi Ranch Parkway 

Yorba Linda, CA 92886 Most orders shipped with 48 hours or less 

FAX (818) 912-5017 HOURS M-F 8 a.m.-B p.m. SAT II a.m.-S p.m. PACIFIC TIME 


.all betore you buy am 
SAVE! SAVE! SAVE! 


CAD/CAM/CAE System Packages & 
Apple & Add-Ons & Enhancements 

Prices subject to 
change without notice 


INQUIRIES 714-637-4800 


TECH SUPPORT 714-637-5921 
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System Review 


^ A Nimble AT 



Dell’s System 220 puts 
AT speed in a new class 


Jeff Holtzman 


H OW do you stuff 10 pounds of 
sand (well, silicon) into a 5- 
pound sack? Several compa¬ 
nies have tried, but Dell has 
come closest to figuring out the secret. 
With its 20-MHz 80286, the Dell System 
220 marks the high end of AT compat¬ 
ibles and even holds its own against 
80386-based machines. It*s a compact, 
lightweight system with all the basics on 
the motherboard: video adapter, I/O 


ports, and disk controllers. Just plug in 
the keyboard and VGA monitor. 

You can buy the System 220 in three 
configurations. The base model, which 
has a list price of $2299, includes 1 
megabyte of 80-nanosecond dynamic 
RAM (DRAM), one 1.44-megabyte 
floppy disk drive, one parallel and two 
serial ports, a VGA port, a monochrome 
VGA monitor, a 101-key Enhanced-style 
keyboard, floppy and hard disk control¬ 
lers, and three empty 16-bit expansion 
slots. For color VGA, add $200 to the 
price of the desired model; for a fine- 
pitch color VGA monitor, add $300. A 
12-month on-site service contract is in¬ 
cluded with these systems at no extra 
charge. 

The motherboard has a socket for an 8- 
MHz 80287 math coprocessor and space 
for an additional megabyte of RAM. Dell 
plans to introduce 1-megabyte single in¬ 


line memory modules that can be substi¬ 
tuted for the standard 256K-byte 
SIMMs. This would let you pack a maxi¬ 
mum of 8 megabytes of RAM on the 
motherboard. However, pricing and 
availability have not yet been estab¬ 
lished. Maximum system memory is 16 
megabytes. 

The review unit came with 2 mega¬ 
bytes of 80-ns DRAM, an 8-MHz 80287, 
a single Sony 1.44-megabyte 3V^-inch 
floppy disk drive, a 40-megabyte 3V^- 
inch Conner Peripherals CP-342 hard 
disk drive, a Mitsubishi color VGA moni- 
il tor, and MS-DOS 3.30 (a $120 option). 

Packing It In 

Two 3 Vi-inch disk drive bays dominate 
the clean front panel. In the lower right 
comer is the power switch, and in the 
upper left comer is a keyboard interlock 
switch. An LED indicates hard disk ac¬ 
tivity. There is no reset switch. 

The System 220 has space for only two 
3 Vi-inch floppy disk drives and a single 
3V^-inch low-profile hard disk drive. 
There is no provision for internal tape 
backup. The power supply (rated at 85 
watts) is about two-thirds the size of a 
normal AT power supply. As in the PS/2 
Model 30, the three 16-bit expansion 
slots are horizontally oriented. 

The motherboard uses the Chips & 
Technologies chip set. Many of the chips 
are prominently marked as working at 20 
MHz. The motherboard has a number of 
jumper blocks that let you disable the on¬ 
board VGA, hard and floppy disk con¬ 
trollers, and so on, should one develop 
problems or if you want to add your own 
video card or another conflicting device 
in an expansion slot. The review unit’s 
motherboard also had four engineering- 
change jumpers. 

A large motherboard diagram and in¬ 
struction sheet is affixed to the case, en¬ 
suring that essential setup information 
will remain with the machine. Interest¬ 
ingly, an edge connector corresponding 

continued 
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REVIEW 
A NIMBLE AT 


Dell System 220 


Integrand's new Chassis/System is not another 
IBM mechanical and electiical clone. An 
entirely f^h packaging design approach has 
been mkcn Lising modidar construction. At 
present, over 40 optional stock modules allow 
you 10 customize our standard chassis to nearly 
any requirement Integrand offers high quality, 
advanced design hardware along with 
applications and technical support ail at prices 
competitive with imporis. Why settle for less? 


Rack & Desk 
PC/AT Chassis 



Accepts PC, XT, A TMotherboards and 
Passive Backplanes 


Doesn V iMok Like IBM 
Rugged, Modutar Construction 
Excellent Air Flow A Coolittg 
Optional Card Cage Fan _ 

Designed to meet FCC _ 

204 Wait Supply, UL Recognized 
145W&85W(dso available 
Reasonably Priced 



Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave, - Visalia, CA 93291 
209/651-1203 

TELEX SJ06012830 (INTEGRAND W] 
EZIJNR 62S26572 

We accept BankAmerkard/VISA and MasterCard 

IBM. PC. XT, AT UKfcnJEfb of InternatiaoiI BmiiKss Machins. 
Drtvea and cnnpiaEr boards not jndiukd. 


Company 

Dell Computer Corp. 

9505 Arboretum BJvd. 

Austin. TX 78759 
(800) 426-5150 

Components 

Processor: 20-MH2 80286 with zero 
wait states; socket for 8-MHz 80287 math 
coprocessor 

Memory: 1 niegabyte of interleaved 
DRAM standard, expandable to 8 
megabytes on system board 
Mass storage: 1.44-megabyte 3^-^-inch 
floppy diskdrive; 40- and 100-megabyte 
hard disk drives optional 
Display: On-board VGA; monochrome 
VGA monitor standard, color monitors 
optional 

Keyboard: 101-key IBM Enhanced- 
style keyboard 

I/O interfaces: Two DB-9 RS-232C 
ports; one D0-25 parallel printer port; 
three standard 16-bit expansion slots 

Size 

4x15x16 inches: 22 pounds 

Options 

MS-DOS 3.30: $120 
Microsoft OS/2 version 1.0: $325 
8-MHz 80287: $400 
1 megabyte of RAM (SIMMs): $1000 
SVh-inoh floppy disk drive: $200 
3V2-inch 40-megabyte hard disk drive: 
$700 

3Vs-inch lOO-megabyte hard disk drive; 
$1599 

Serial mouse: $60 

Color VGA monitor: $200 

Pi rie-pitch color VGA monitor: $300 

Documentation 

85-page System 220 Owner's Manual; 

134-page System Support Manual 

Price 

Base model with VGA monochrome 
monitor: $2299 

With 40-megabyte hard disk drive: 

$2999 

With 100-megabyte hard disk drive: 
$3799 

System as reviewed: $4719 

Inquiry BS4, 


to the VGA feature connector runs along 
the left edge of the motherboard. The 
System 220 is FCC class B certified. 

What Works and What Doesn’t 

Using the System 220 is a pleasure. The 
Key Tronic keyboard has an excellent 
feel—not as springy as IBM keyboards, 
but much better than cheap clone key¬ 


boards. You can slow the System 220 
down to an 8-MHz clock rate at any time 
by pressing Ctrl-Alt-\. Using a ROM- 
based program, you can also set the ma¬ 
chine up to boot at either 8 or 20 MHz, 

The Mitsubishi monitor provides a 
clean, stable image in both text and 
graphics modes and has front-mounted 
power, brightness, and contrast controls. 
However, it has no tilt-and-swivel 
stand—just a single bar on which the 
front of the monitor can be propped. 

1 had no trouble installing and using a 
Tandy serial mouse with various graph¬ 
ics packages, including AutoCAD re¬ 
lease 9.0, AutoSketch enhanced version 
1,01, and Windows 2.1, as well as Excel 
2,0, PageMaker 3,0, and Micrografx 
Designer 1,2 running under Windows, 
Microsoft's extended-memory driver 
(HIMEM.SYS) ran fine, giving Win¬ 
dows about 58K bytes more workspace, I 
also had no trouble installing and run¬ 
ning DESQview 2,01, WordStar Profes¬ 
sional 4.0, a beta version of WordStar 
Professional 5.0, Turbo Pascal 4.0, 
Microsoft BASIC 6.0, Lotus 1-2-3 ver¬ 
sion 2.01, VP-Planner 1.0, Professional 
CED 1,01a, DeskLink2.2i, and Brook¬ 
lyn Bridge 2,0. 

I also installed a Hayes 2400-bit-per- 
second modem, which worked fine with 
Procomm 2.4.2 but would not work with 
Smartcom ni. Whenever the program 
tried to access the modem, the system 
crashed, DelLs technical-support people 
tracked down the problem to a conflict 
between the COM port on my modem 
and the motherboard COM chip. The 
company says a patch is available now, 
and a revised BIOS will be available to all 
registered System 220 owners. 

How It Runs 

The System 220 has an interleaved mem¬ 
ory system that operates with zero wait 
states with 1 or 2 megabytes of DRAM. 
On the original version of the review sys¬ 
tem with 1 megabyte of DRAM, one wait 
state was forced. With the new **en¬ 
hanced” Phoenix 80286 ROM BIOS Plus 
version 3,10 15,1-megabyte systems run 
with zero wait states. All current ver¬ 
sions of the 220 will have the new BIOS, 
The benchmarks were run with 1 mega¬ 
byte of DRAM on the motherboard. 

In a 1-megabyte system, you can use 
the extra 384K bytes as extended mem¬ 
ory, Otherwise, you can use it to run 
ccqjies of the system BIOS and the VGA 
BIOS, both of which run several times 
faster from RAM than from ROM, In 
^sterns with 2 or more megabytes of 
memory, you cannot use the extra 384K 

continued 
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Dell System 220 

APPLICATION-LEVEL PERFORMANCE 



Dell System 220 


1 


1.4* 


WORD PROCESSING 

XyWrite III + 3.52 Medium/Large 

Load (large) :11 

Word count :03/;21 

Search/replace :05/:23 

End of document :01 /: 15 

Block move :09/:09 

Spelling check :09/1:03 


Microsoft Word 4.0 


Forward delete 

:14 

Aldus PageMaker 1 .Oa 


Load document 

05 

Change/bold 

28 

Align right 

22 

Cut 10 pages 

21 

Place graphic 

06 

Print to file 1 

54 

□ Index: 2.71 

SPREADSHEET 


Lotus 1-2-32.01 


Block copy 

03 

Recalc 

02 

Load Monte Carlo 

18 

Recalc Monte Carlo 

05 

Load iiarge3 

04 

Recalc rlarge3 

01 

Recalc Goal-seek 

03 

Microsoft Excel 2.0 


Fill right 

06 

Undo fill 2 

11 

Recalc 

01 

Load rlarge3 

29 

Recalc rlarge3 

01 


DATABASE 


dBASEIII-t- 1.1 


Copy 

1:19 

Index 

:21 

List 

1:28 

Append 

2:00 

Delete 

:02 

Pack 

1:25 

(Dount 

:18 

Sort 

1:36 

□ Index: 

1.39 

SCIENTIFIC/ENGINEERING 


AutoCAD 2.52 


Load SoftWest 

1:15 

Regen SoftWest 

1:03 

Load St. Pauls 

:15 

Regen St. Pauls 

:09 

Hide/redraw 

15:49 

STATA1.5 


Graphics 

:26 

ANOVA 

:16 

MathCAD2.0 


IFS800 pts. 

:22 

FFT/IFFT1024pts. 

:24 

□ Index: 

2.55 

COMPILERS 


Microsoft C 5.0 


XLisp compile 

4:50 

Turbo Pascal 4.0 


Pascal S compile 

:05 


□ Index: 2.11 


Compaq 386/20 17.9 



□ Index: 2.68 

All times are in mlnutes.seconds. Indexes show relative performance, for ail indexes, an S-MHz IBM PC AT-1. 


‘Cumulative applications index. Graphs are 
based on indexes at left and show relative 
performance. 


LOW-LEVEL PERFORMANCE^ 


Dell System 220 


CPU 


Matrix 

4.25 

String Move 


Byte-wide 

40.55 

V^rd-wide: 


Odd-bnd. 

30.69 

Even-bnd. 

20.27 

Sieve 

22.83 

Sort 

19.01 

H] Index: 

2.72 

FLOATING-POINT 


Math 

26.73 

Error® 


Sine(x) 

11.73 

Error 


e* 

9.89 

Error 



□ Index: 1.73 


DISK I/O 


Hard Seek* 

Outer track 

3.31 

Inner track 

3.31 

Half platter 

8.31 

Full platter 

9.99 

Average 

6.23 

DOS Seek 

1-sector 

14.64 

32-sector 

45.40 

Fllel/0« 

Seek 

0.09 

Read 

1.19 

Write 

1.06 

1 -megabyte 

Write 

6.57 

Read 

7.12 


□ Index: 1.40 


VIDEO 

Text 


ModeO 

5.00 

Model 

5.02 

Mode 2 

4.89 

Mode 3 

4.89 

Mode 7 

N/A 

Graphics 

CGA: 

Mode 4 

1-98 

Mode 5 

1.98 

Mode 6 

2.09 

EGA: 

Mode 13 

3.63 

Mode 14 

3.88 

Mode 15 

N/A 

Mode 16 

3.87 

VGA: 

Mode 18 

4.01 

Mode 19 

2.03 

Hercules 

N/A 


Compaq 386/20 


Compaq 386/16 


IBM PS/2 Model 80-071 


IBM PC AT 


□ Index: 2.02 


N/A-Not supported by graphics adapter. 

' All times are In seconds. Figures were generated using the 8088/8086 and 
80386 versions (1.1) of Small-C. 

2 The errors for Roating-Point indicate the difference between expected and 
actual values, correct to 10 digits or rounded to 2 digits. 

3 Times reported by the Hard Seek and DOS Seek are for multiple seek 
operations (number of seeks performed currently set to 100). 

* Read and write times for File I/O are in seconds per 64K bytes. 

* For the Livermore Loops and Dhrystone tests only, higher numbers mean 
faster performance 


CONVENTIONAL 

BENCHMARKS 

LINPACK 557.99 

Livermore Loops* 

(MFLOPS) 0.04 

Dhrystone (MS C 5.0) 
(Dhry/sec) 4945.00 


□ 

CPU 

□ 

FPU 

□ 

Disk I/O 

□ 

Video 


For a full description of all the benchmarks, see “Introduong the New BYTE Benchmarks," June BYTE. 
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REVIEW 
A NIMBLE AT 


bytes as extended memory, but you can 
still use it to run the BIOS. 

The benchmark results, run with a 1- 
megabyte system, put the System 220’s 
performance in perspective. The 220’s 
CPU index indicates a raw speed nearly 
three times that of a stock IBM PC AT. 
That score also makes it from 25 percent 
to 100 percent faster than typical 10- and 
12-MHz AT compatibles, placing the 
System 220 squarely in the ballpark with 
Compaq’s new 386s, the older 16-MHz 


Compaq 386, IBM’s 16-MHz Model 80, 
and other low-end 80386-based systems. 
The 20-MHz Model 80 is only slightly 
faster. The 220’s excellent CPU perfor¬ 
mance is due to the fast clock rate, the 
fast 80-ns DRAM, and the interleaved 
memory system. 

The floating-point ratings, on the 
other hand, show that an 8-MHz 80287 is 
simply no match for an 80387, even the 
16-bit version used in the Compaq 386s. 
The System 220 was a healthy 73 percent 



faster than the IBM PC AT, but that is 
less than one-third the speed of the 386s. 

The hard disk and controller combo is 
about 40 percent faster than a stock AT 
and about 10 percent faster than the bet¬ 
ter AT-clone disks, and it is again compa¬ 
rable to that of the low-end 80386 ma¬ 
chines, including both Model 80s and the 
16-MHz Compaq. The video system’s 
16-bit bus interface and its ability to run 
the video BIOS from RAM allow the 
System 220 to perform more than twice 
as fast as an AT or the high-performance 
compatibles. 

The application benchmarks turned 
up few surprises. As expected, the Sys¬ 
tem 220 outscored the 10- and 12-MHz 
AT-class machines in all categories, was 
generally competitive with the low-end 
80386 systems, and fell behind the faster 
80386 systems. 

The exceptions were the math and 
CAD tests. Because of the 8-MHz 
80287, the System 220 did not do well in 
the MathCAD FFT calculations. Given 
those results, you might also expect poor 
AutoCAD performance, but such, was 
not the case. The 220’s fast system clock 
and its excellent video performance 
helped the machine put in a respectable 
performance. 

Running the benchmark tests with 2 
megabytes of RAM should improve the 
performance slightly because of in¬ 
creased efficiency in the memory inter¬ 
leaf circuitry. 

Having It All 

The Dell System 220 isn’t the ultimate 
performance machine. Its 8-MHz math 
coprocessor is a weak point for serious 
CAD or numerical analysis work, and its 
three expansion slots, 85-W power sup¬ 
ply, and lack of 5 *4-inch disk drive bays 
are also limiting factors. You’ll also have 
to consider carefully whether raw per¬ 
formance today is most important, com¬ 
pared to 80386-based machines with 
memory management and virtual-mode 
capabilities in the future. 

On the other hand, if you’re looking 
for a fast, sleek, and cost-effective AT 
compatible, the System 220 has it all: all 
the hardware necessities, speed, excel¬ 
lent documentation, toll-free telephone 
support, on-site service contracts, and 
the best price/performance ratio in its 
class. ■ 


Jeff Holtzman owns Publishing Con¬ 
cepts, a firm that specializes in evalua¬ 
tion, verification, and documentation of 
high-technology products. He lives in 
Ann Arbor, Michigan, and he can be 
reached on BIX c/o **editors. ** 
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COMPLETE STATISTICAL SYSTEM 
WITH DATA BASE MANAGEMENT 
AND GRAPHICS 


A powerful, comprehensive, elegant, and super-fast statis¬ 
tical package for IBM (PC, AT, PS/2) and compatible 
computers. ■ The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli¬ 
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). ■ CSS features compre¬ 
hensive, state of the art implementations of: Basic statistics^ 
MuUi-miy frequency takes, Nonparamtric statistics, 
Exploratory data analysis with analytic graphs. Multiple 
regressmmthods, Tim series analysis with rnodding and 
forecasting (incL full ARIMA), General ANOVA/ANCOVA/ 
MANOVA, Contrast analysis, Discriminant function 
analysis. Factor analysis, Principal components, MuUidi- 
menkonal scaling, Item analysis/Reliability, Log-linear 
analysis. Cluster analysis, Non linear estimation, LogW 
Probit analysis. Canonical analysis. Survival and Failure 
Tim analysis (Censored data). Quality Control analysis, 
and much more. I All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). ■ All 
CSS screen output is displayed via customized Scrollsheets^ 
(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll- 
sheet'*'^ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll- 
sheets^ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. I The flexibility of the CSS input/ 
output is practically unlimited; CSS offers an intelli^nt 
interface (read/write) to all common file formats (Lotus, Sym¬ 
phony, dBn, dBm r , DIF, SYLK, ...) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro¬ 
grams (Aldus, Ventura). ■ CSS data files can be as large as 
your operating system (DOS) allows; OS/2 version coming 
soon. ■ CSS precision exceeds the standards of all common 
precision benchmarks. ■ Tkhnical note: The CSS user 
interface and all I/O were written in Assembler and bypass 
DOS; graphics and data management were written in 
Assembler and C; the computational algorithm were 
written in Assembler and optimised Fortran. ■ $495 (plus 
$5 sh/h); 14-day money back guarantee. 
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S StatSoft 


2325 East lath StTMt - lUlsa, OK 74104 • (911)503-4149 
Fax: (910) 583-4379 





Ovaifaas Ofllcas: StatSoft of Europe (Hamburg, FRG), ph: 040/4200347, StatSoft UK (London, UK), ph: 0438/310056 or 316561. Hearna Software (Meiboume, Australia), ph; 613-407-4276 









































































































The Hot Performers. 



ME 386-20 


20 MHz 80386-20 processor Microsoft 
OS/2 and DOS compatible 1 MB 32-bil 
RAM running at “0” wait state (upgradable 
to 8 MB) Socket for 80387/80287 math 
co-processor High performance NCL 
floppy/hard disk controller L2 MB 
floppy disk drive CMOS clock/cal¬ 

endar with battery back-up Enhanced 
keyboard 


*2350 

upright Case 
Add $300 



ME 386-18 

18 MHz 80386 processor Microsoft 
OS/2 and DOS compatible 512K 32-bit 
memory on board Two 32-bit expansion 
slots Socket for 80387 math co¬ 
processor High-performance NCL 
floppy/hard disk controller L2 MB 
floppy disk drive CMOS clock/calendar 

Enhanced AT keyboard *1799 




★ SPECIAL ★ 

ME V20 64K 

360i^l6g^dmfanve Monochrome 
grapW^^ard Monochrome monitor 
Ke>toard Com plele s 3 /stem... $499.00 


HOT PORTABLES 


ME Roadrunner 


Roadrunner Plus (386) 


12 MHz 80286 processor Socket for 
80287 math co-processor 640K memory 
(I MB option) New Super-Twist LCD 
with Backlit and Reverse; 640 x 200 dots 
(640 X 400 option); 80 char, x 25 lines 
Monochrome/Color graphics card for 
external monitor 6 expansion slots 
Floppy/hard disk controller Serial/- 
paral lei/clock-calendar 1.2 MB floppy 

disk drive 20 MB hard disk (30, 40» or 
60 MB optional) 12-function AT style 
keyboard 110/220V auto-switchable 
20 pounds 


Intel 80387 processor 6/16 MHz clock 
speed 1 MB of memory Socket for 
math co-processor Boppy/hard disk 
controller L2 MB high capacity floppy 
disk drive 42 MB fast access hard disk 
(60 MB optional) ^lial/parallel ports 

Color/mono display card for external 
monitor New Super-Twist LCD with 
Backlit and Reverse; 640 x 400 dots; 

80 characters x 25 lines 6 expansion 
slots 12-function keyboard 110/220V 
auto-switchable 20 pounds 

*3399 



ME 286-12 

8/12 MHz 80286 processor 512K 
memory (upgradable to 1 MB on board) 
''0” wait state option (sd. 15.3) Micro¬ 
soft OS/2 and DOS compatible 81/0 
expansion slots High-performance NCL 
floppy/hard disk controller 1.2 MB 
floppy disk drive CMOS clock/calendar 
Enhanced keyboard 



The Network Solution 

ELS Network for two-to-four users, 
increase your company’s productivity 
without making a big increase in expen¬ 
ditures. Complete software... JylQQ 

Call lor all NovtW Product ± kJ 


rVices aiid ai'ailatjiltty 
lu change 
wlEhouE notice. 


CAa TOLL-FREE 

(800) MICRO-21 

in Calif. (714) 662-1973 



IX/l? MICRO 

ItIL express 

2114 South Grand Avenue 

Santa Ana, California 92705 

Fax: (714) 662-1258 - Telex: 910 240 3029 






























Hardware Review 



A Quick Look 
at QuickCapture 


Spice up your work 
with video and other 
gray-scale images 
on your Mac II 


Joel West and Dwight Newton 



A new generation of devices for 
the Macintosh promises to do 
for data input what the Laser¬ 
Writer did for output. One such 
product is Data Translation’s QuickCap¬ 
ture package ($1139), consisting of a 
video digitizer board (or “frame grab¬ 
ber’’) and software for the Mac II. 

(^ickCapture records still gray-scale 
images from any video camera or VCR. 
The board can connect up to four devices 
simultaneously, although you can cap¬ 
ture images from only one device at a 
time. Captured images can be displayed, 
enhanced, and written to files in various 
image formats. Although most useful for 
desktop publishing and graphics design, 
digitized images have applications in 
everything from medical imaging to 
slide making—basically, any application 
that can benefit from visual data. 

Early input devices for the Mac were 
stand-alone units with their own power 
supply. QuickCapture takes advantage of 
the Macintosh II’s ability to accept a 
plug-in board, which offers advantages 
in data transfer rate, economy, and 
power requirements. 


QuickCapture is a standard-length 
NuBus board with a DB-15 connector 
mounted on the rear panel; you’ll also 
need an external cable harness ($125) to 
convert this to more standard BNC video 
connectors. If you want to connect the 
board to your VCR or video camera, you 
may also need a converter (which is not 
available from Data Translation) for an 
RCA phono jack. 

QuickCapture uses the Mac II’s ROM- 
based Color QuickDraw capability, 
which lets each pixel of an image assume 
one of 256 gray levels or 16.7 million 
colors. While resolution is a relatively 
well known factor in image fidelity, the 
number of distinct colors (or shades of 
gray) available is just as important. 
QuickCapture gives you the maximum 
number of gray levels (256) that the Mac 
II supports. 

A Gray Area 

The QuickCapture board can capture 
only gray-scale images, even though you 
can connect it to a color input source and 
it comes preconfigured for one. The Mac 
II, however, supports color directly, so 


you have to consider the trade-offs be¬ 
tween gray scale and color. 

Several color digitizers for the Mac II 
are available from, or being readied by, 
companies such as RasterOps, Truevi¬ 
sion, and Data Translation itself. These 
digitizers vary greatly in features and 
price: You can expect to pay anywhere 
from $1500 to $3000. Due to current 
memory prices, some companies, in¬ 
cluding Data Translation, add a RAM 
surcharge to their basic package cost. 

Gray-scale digitizers provide an af¬ 
fordable alternative to the high cost of 
color. Current output technology also 
favors gray scale. You can print a decent 
gray-scale image on a dot-matrix or laser 
printer with little trouble. Generating 
color output with more than a handful of 
hues requires either the costly process of 
four-color printing or an expensive ther¬ 
mal color printer. In addition, only the 
Mac II supports color directly: The Mac 
Plus and SE are strictly black-and-white 
machines (although the Mac SE can use 
add-in car^ for gray scale and limited 
color). Right now, in everything short of 

continued 
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REVIEW 

A QUICK LOOK AT QUICKCAPTURE 


QuIckCapture 

Type 

Frame-grabber board ar>d software for 
Macintosh tl 

Company 

Data Translation, Inc. 

100 Locke Or. 

Marlborough, MA01752 
(508)481-3700 

Features 

NuBus board with 60-kHz scan rata; 
support for 256 gray scales; 640- by 480- 
pixel resolution; RGB NTSC-compatible; 
QuickCapture 1.0 software 

Hardware Needed 

Macintosh II with at least 1 megabyte of 
RAM; VCR or video camera; 20- 
megabyte hard disk drive 
recommended 

Software Needed 

Finder 6.1/System 6.0 

Options 

EP205 cable harness: $125 

Documentation 

137-page User Manuai 

Price 

QuickCapture board and software: 

$1139 

With ImageStudio: $1299 
With Digital Darkroom: $1215 
With GraphistPaint 11; $1465 
With LaserPaint Color II: $1565 
(Prioas include $144 DRAM surcharge) 

Inquiry 683. 


monitor display, gray scale is the more 
realistic technology. 

What You’ll Need 

Although QuickCapture will operate in a 
two-color environment, youTl definitely 
want a gray-scale monitor and gray-scale 
(or color) card to view your creations in 
their full glory. We used Apple’s stan¬ 
dard 8-bit video card with a ^ny Extra 
Fine Pitch 12-inch monitor. 

The QuickCapture application soft¬ 
ware is a real memory hog; the company 
suggests 2016K bytes for the application 
partition. Due to die peculiarities of Mac 
II memory upgrades, you’d need at least 
a 4-megabyte machine for that. You can 
get by adequately with a 2-megabyte ma¬ 
chine (as we did) by resetting the applica¬ 
tion partition to a more modest 1024K 
bytes. If you want to use MultiFinder, 
you’ll probably need to decrease the ap¬ 
plication partition again or trim out un¬ 


necessary fonts, desk accessories, and 
extra INTTs. We ran all our tests under 
System 6.0. 

You’ll also want at least a 20-mcgabyte 
hard disk drive, although we recommend 
40 megabytes or more if you want to cap¬ 
ture lots of images. Each uncropped 
QuickCapture image is roughly one-third 
of a megabyte, so it doesn’t lake long to 
fill up a hard disk. 

Last, you’ll need a video input source. 
For testing purposes, we used an inex¬ 
pensive VCR and a hand-held color video 
camera. Unfortunately, the camera was 
not particularly sharp, and it produced 
low-contrast images indoors. The cam¬ 
era itself, not the QuickCapture board, 
limited the quality of our images. 

Before acquiring any video digitizer, 
think about the video source you’ll use 
with the board. The best procedure is to 
find a camera with only the features you 
need and with the same limitations of 
image quality as the QuickCapture 
board. Also, if you’re using a video cam¬ 
era, you’ll need a tripod. As with still 
photography, steadiness and focus are 
crucial if you want good-quality images. 

Ready to Roll 

Data Translation is an established vendor 
of add-on boards for the IBM PC. But 
QuickCapture is the company’s first Mac¬ 
intosh product, and a few rough edges 
were still visible. Getting the board 
ready to use for the first time was not 
quite up to the plug-in-and-use nature of 
other Mac products. 

Installing the board was no more diffi^ 
cult than for any other Mac II board, but 
connecting a video signal was another 
story. If you don’t buy the EP205 cable 
harness, youTl have an afternoon of sol¬ 
dering in front of you. The harness is op¬ 
tional, but it’s essential if you plan to use 
the product with off-the-shelf cabling. 

We used the cable harness, which lets 
you connect four input sources to the 
board. The harness consists of a 15-pin 
female connector at one end, which at¬ 
taches to the QuickCapture board, and an 
eight-headed Hydra of BNC connector 
cables at the other end for connecting in¬ 
put and output devices. Even with the 
harness installed, don’t expect to try out 
your board without the manual: The only 
labels on the connectors are the numbers 
0 through 7, with no clue to what they do. 

Although BNC connectors are typical 
for professional video production, we 
found them inconvenient for use with 
common home video electronics. We had 
several composite video sources with 
RCA phono jacks, but no BNC jacks or 
cables. Since no cables are supplied with 


the board or harness, we weren’t able to 
use the board right out of the box. 

We solved the problem by buying a 
simple male BNC-to-RCA phono jack 
adapter from Radio Shack (^287-254, 
$2.49), After that, the video signal could 
be connected using a simple dual-RCA 
patch cord, something any audiophile or 
videophile will probably have on hand. 

The QuickCapture board has several 
rarely used settings that are controlled by 
jumpers. These include low-pass filters 
for noisy signals (1 MHz) and color chro¬ 
minance information (3.58 MHz) for 
capturing from color cameras, as well as 
three choices for synchronization. The 
default settings were fine for our pur¬ 
poses: The input limiting filter was dis¬ 
abled, and the chrominance filter and 
standard video sync were enabled. 

But using these jumpers is a pain in the 
neck. After powering off the machine, 
you must open the Mac II, pull the board 
out, move the jumper connector, and 
then reassemble and reboot the machine. 
Maybe jumpers are the norm for IBM PC 
products, but soft ware control of the var¬ 
ious settings would be far more appropri¬ 
ate for the Mac IL Even DIP switches on 
the rear panel would be satisfactory, as¬ 
suming the changes took place immedi¬ 
ately rather than when the machine was 
rebooted. 

Not Ready for Real Time 
The QuickCapture board comes in two 
configurations. The one we tested is de¬ 
signed for North A merican and Japanese 
markets, with 60-Hz National Television 
System Committee (NTSC) video sig¬ 
nals and a frame size of 640 by 480 
pixels. The other configuration is the 50- 
Hz phase-alternate line (PAL) model, 
consistent with the standard for most of 
Western Europe and with a frame size of 
768 by 512 pixels. 

When viewing the output of an NTSC 
video camera on a television, you see a 
60-Hz interlaced (updated in pieces) 
image, each piece of which is updated 60 
times a second, so that the total image is 
completely updated 30 times a second. 
This is called real-time video. Real-time 
video is extremely nice since it lets you 
quickly adjust equipment and your sub¬ 
ject without switching between adjusting 
the environment and capturing and dis¬ 
playing the image to see what it will look 
like. The faster the refresh rate, the 
greater the control you have over light¬ 
ing, camera focus, composition, and so 
on, particularly when you’re photo¬ 
graphing a moving subject. 

Both the QuickCapture application 

continued 
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Quick/Access. 
Easy Edit 



gives you fast free-form 
retrieval and a powerful editor, 
for the files and programs you're 
using «oi«/ 

Vq finds disk information fast, no matter 
how it's formatted. You don't have to index or 
restructiu’e your data to retrieve it. Just describe 
what you want, in plain English, and it's on your screen— 
Then edit it with Vq's full-featured editor, or call up your own 
word processor, compiler, or custom macro for processing. 


It's easy to define complex searches, in natu¬ 
ral language or as regular expressions. You 
can find all this year's mail-order customers, 
or you can find just those who ordered 
encyclopedias or dictionaries but not atlases. 
You can even "fuzzy search" if you're not 
sure how to spell encyclopedia. 

Vq will search one or more files or direc¬ 
tories, or a whole disk, to show you all the 
files which contain the taiget information. 
You can look at each hit in each file, high¬ 
lighted in full context, to find what you need. 

When you've found it, call up your applica¬ 
tion program to process it, or use Vq's own 
powerful editor. Its features and flexibility 
expand your creativity into a screen-full of 
windows, for different files or different 
views of the same file. Compare files, edit 
them in parallel, or copy-and-paste to a new 
file—Vij makes it easy! 

$5shpg/hdlg(US) 
i^^/U CA orders add 6.5% 

800/284-3269 


Best of all, Vq is fault-tolerant. While you're 
working. Auto-save is working too, so you 
can start each session where the last one 
ended—even if it ended unexpectedly! 

Vq's macros make it easy to add its retrieval 
and editing power to the applications you're 
using now. You can call up a program and 
pass it a file with a Hot Link, or create your 
own library of custom sequences to invoke 
with a keystroke. You can find and edit a 
document before passing it to your desktop 
publisher, or even Compile and Display Next 
Error! 

Vq doesn't complicate your life. It just adds 
what's been missing—fast free-form retrieval 
with integral multi-window editing, for yowr 
files and programs. 

Vq is for DOS and OS/2 systems. 


THE MATCHMAKER 
GOLDEN BOW SYSTEMS 

2870 Fifth Avenue, #201 

San Diego, C A 92103 

619/298-9349 
FAX 001/619/298-9950 TELEX 201520 GBS UR 
Vq is a trademark of Golden Bow Systems 
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REVIEW 

A QUICK LOOK AT QUICKCAPTURE 


and the drivers for third-party image- 
editing software fall short of real-time 
video. The refresh rate for the applica¬ 
tion is four frames per second for a full- 
size image window. The rate for the 
drivers is about two frames per second 
for Letraset’s ImageStudio and about one 
per second for Silicon Beach Software’s 
Digital Darkroom. The closest we were 
able to get to real-time display was to 
shrink the image window in the Quick- 
Capture application to its minimum size. 
Although this makes the window too 
small to give you a good idea of how the 
captured image will look, you can get re¬ 
fresh rates close to real time. 

One solution is to hook an additional 
analog monitor to the board via the 
EP205 cable, allowing live, real-time 
video display on the analog monitor 
while you capture and edit on the other. 
This requires the extra expense of an¬ 
other monitor, but an old black-and- 
white television set is probably adequate 
for most applications. 

Editing Images 

The board comes with an 800K-byte 3 Vi- 
inch disk containing the QuickCapture 


1.0 application, the QuickCapture INIT, 
a sample IRIS image (IRIS is Data 
Translation’s proprietary file format), 
and a manual. The company said it would 
also be releasing source code for the ap¬ 
plication (which should now be available) 
for around $300 to $400. 

The software installation, which i$ 
documented in the manual, is trivial. 
Once it was installed, we found that the 
QuickCapture application provides com¬ 
plete control of the hardware and offers 
plenty of options for capturing, saving, 
and manipulating images. The software 
also boasts extra features that are usually 
found only in gray-scale editing pro¬ 
grams, such as ImageStudio and Digital 
Darkroom. 

The QuickCapture application has six 
menus: File, Mt, Image, GrayScale, 
Enhance, and Windows. The File menu 
contains the usual options for manipulat¬ 
ing files, plus an option (Save A Copy) 
that lets you save an intermediate copy 
while you work with an image. 

Currently, QuickCapture can store 
files in IRIS, HCT, TIFF, RIFF, and 
Encapsulated PostScript File format but 
can read only files stored in its propri¬ 


etary IRIS format. Although other gray¬ 
scale image-editing software can edit 
files saved in any of these formats except 
IRIS, it would be useful if the QuickCap¬ 
ture application could read these formats 
as well. 

The Edit menu also has the usual op¬ 
tions, including Undo, Cut, Copy, Paste, 
Clear, Select All, Show, and Clipboard. 
An additional option is Disable Undo. 
Since it’s possible to Redo (i.e., to Undo 
an Undo), the utility of this option is un¬ 
certain, except perhaps as extra insur¬ 
ance against mistakes. 

The Image menu gives you options to 
capture, display, or both capture and 
display an image. The most useful 
choice, though, is Live Video, which dis¬ 
plays continuous images from the camera 
to the screen prior to capture. In Live 
Video, images are passed to the camera 
at the rate of four per second for a full- 
size image window, but nothing is cap¬ 
tured until you click the mouse button. 

Using this option, you can interac¬ 
tively focus the camera, set up the light¬ 
ing, and compose the image. Even if 
you’ve set up the shot, the Live Video op¬ 
tion is very useful, and we used it almost 


If jTO thiiik aU copers are ti 


IiX)k at guararitees. 


You can look at copiers for days but, in many 
cases, there’s no real way to tell them apart. 

Here’s our suggestion. Look at copier 
guarantees. That’s where you find out if a com¬ 
pany stands behind its copiers. If they’re as 
committed as you are to keeping your business 
running smoothly 

Once you look at guarantees, your job will 
be easy Because Harris/3M copiers come with 



the best guarantee in the business. Thke a look 
at our Promise. Compare it to the guarantee on 
your present copier Then send in the 
coupon. Or give us a call at 
1-800-TLOC0PY. We’U send 
you a finee copy of our 8-page 
Comamer QuMb to Copiers. 

Hairis/SM copiers have features for all sizes of 
offices. That includes the 6070. Seventy copies a minute, guaranteed. 
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A QUICK LOOK AT QUICKCAPTURE 


exclusively. An additional Statistics fea* 
ture displays a histogram of the image's 
gray levels—a nice feature for image 
analysis. 

Options on the Grayscale menu let you 
capture and display images in 256, 64, 
16, or 2 gray levels. You can also select 
either positive (normal) or negative (in¬ 
verted) modes. All the gray-scale op¬ 
tions work with Live Video capture, so 
you can see exactly what the image will 
look like before you capture it, as op¬ 
posed to after-the-fact editing using Dig¬ 
ital Darkroom or ImageStudio. You can 
also multiply or divide the image by a 
factor of 2 or 4, providing a crude form of 
brightness control. We would have 
preferred slider controls for the bright¬ 
ness, as they are much easier to use and 
allow greater control. 

There's also an option to custom-con- 
figure the thresholding for two-gray- 
icvel capture. You can choose the range 
of values that will be mapped to the fore¬ 
ground color and background color, and 
you can change the foreground and back¬ 
ground colors to shades other than black 
and white. By experimenting with the 
gray-scale features, you can easily 


achieve some dramatic effects that you 
can see in Live Video form before you 
capture them. 

The Enhance menu offers such fea¬ 
tures as image sharpening, smoothing, 
and four different types of edge detec¬ 
tion. In all cases, the process of enhanc¬ 
ing a full-size image was relatively quick 
(8 to 9 seconds at most), The results of 
applying the detection filters to the 
image were a little disappointing, as the 
resulting images were all white-on-black 
and generally muddy-looking. Digital 
Darkroom's trace-edges capability was 
much better for most graphics purposes; 
QuickCapture’s edge detection was more 
suitable for analytic purposes. The 
QuickCapture software also lets you do 
histogram equalization on a captured 
image, which heightens image contrast. 

A unique feature for enhancing 
images is an “image calculator” that per¬ 
forms operations on images as if they 
were numbers. You can subtract one 
image from another, add two images to¬ 
gether, multiply and divide an image by a 
constant (i.e., change its brightness), 
and perform logical functions (AND, 
OR, NOR, XOR) on images. Although 


the manual provides only a single exam¬ 
ple for using the image calculator, it's 
likely to be a nifty tool. For example, 
you cotild capture images of a scene at 
two different times and use the subtract 
operation to find out what changed dur¬ 
ing that interval. Although the image 
calculator certainly has artistic possibili¬ 
ties, it is probably of most use in image 
processing or analysis. 

Finally, the Windows menu lets you fit 
an image within a window and switch 
back and forth easily between multiple 
open windows. Even with an application 
partition of 1024K bytes, we were able to 
have several windows open at once, al¬ 
though we were probably pushing it a bit. 

Editing Alternatives 
The QuickCapture application provides 
good image-editing features, but image¬ 
editing software like Digital Darkroom 
and ImageStudio give you even more ca¬ 
pabilities. These include, for example, 
touching up images with an airbrush or 
pen tool, scaling the image, and arbi¬ 
trarily modifying the gray-level histo¬ 
gram. You can transport images from 

continued 
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QiiickCapture to Digital Darkroom or 
ImageStudio in TIFF, PICT, or RIFF 
files. 

Drivers for Digital Darkroom and 
ImageStudio let you operate the Quick- 
Capture board from within these applica¬ 
tions. We used ImageStudio L5, which 
supports 256 gray levels in its native file 
format and provides a realistic rendition 
of images. We found ourselves using 
ImageStudio for most of our testing, 
since we could do almost everything we 
needed from within the application. 

ImageStudio contains two special op¬ 
tions in its File menu: QuickCapture and 
Digitize, The QuickCapture option 
brings up a configuration dialogue, with 
choices to select either single-image or 
continuous capture, automatic or exter¬ 
nal trigger, and one of the four Quick¬ 
Capture input channels. The external 
trigger option allows frame acquisition 
according to a signal originating outside 
the computer (such as a camera button) . 

Selecting the Digitize option brings up 
a scanner display window. In continu- 
ousH^apture mode, ImageStudio displays 
a dynamically updated {¥i second per 
frame) image that you can capture to the 
image buffer by a single mouse-click. 
You can then manipulate the image in the 
same way as any other ImageStudio 
document. 

We experienced intermittent problems 
when capturing images from ImageStu¬ 
dio. We could capture, display, and edit 
the images nicely, but when we tried to 
print them, all we got was a black dot in 
the center of the page. Further investiga¬ 
tion revealed that the input image buffer 
had been scrambled so that ImageStudio 
thought we had a very tiny picture at 
about 7000 dots per inch instead of 75 
dpi, (The resolution of an image and its 
dimensions arc inversely proportional: 
The larger the dpi, the smaller the 
image. This allows the total number of 
pixels to remain constant.) The result 
was an image printed at one one-hun¬ 
dredth of the actual size. 

When we tried to reset the settings 
using the Set Image Size option under the 
File menu, the program asked if we 
wanted to save the old image and then 
created a new blank image with the input 
image settings we specified. When we 
read the old image back in, it looked 
fine, but it still had incorrect image buf¬ 
fer settings. We tried saving it in PICT 
and other formats, but we couldn’t read it 
from any application, including 
ImageStudio. 

Letraset says that this is indeed a bug. 
The company hasn’t yet tracked down its 
source, but if the problem occurs in ver¬ 


sion L5, you can remedy it by holding 
down the Ofrtion key while selecting Set 
Image Size from the File menu. This 
brings up a dialog box where you can re¬ 
set the dpi value. 

We also tried Digital Darkroom LO 
with the QuickCapture card. Silicon 
Beach provided a prerelease version of a 
QuickCapture driver, although the final 
driver will be sold by Data Translation. 
The company said that the driver would 
be available by the time you read this, al- 

I nitially, 

the QuickCapture 
board was inconvenient 
to configure. 


though a price had not been set as of this 
writing. 

The driver is implemented as a Digital 
Darkroom plug-in module. Selecting the 
QuickCapture module from the soft¬ 
ware’s Acquire menu brings up an image 
display window and places the board in 
continuous-capture mode. 

The version of the driver we tested had 
a refresh rate that’s half the speed of the 
ImageStudio module, which made focus¬ 
ing and image composition much more 
difficult. This driver is also hard-coded 
to use channel 0 video input, with no op¬ 
tions regarding continuous capture or ex¬ 
ternal triggering. We experienced none 
of ImageStudio’s image size problems, 
though, which made Digital Darkroom 
much more straightforward to use. 

QuickCapture is also available bun¬ 
dled with GraphistPaint II and Laser- 
Paint Color n. We did not test these 
packages, however. 

Getting Help 

The 137-page QuickCapture manual is 
straightforward and clear, although not 
lavish. It’s illustrated with simple line 
drawings (dealing with card installation 
and video hookups) and digitized images 
(for application examples). Actual pic¬ 
tures of the board and its hookups would 
have been far more explanatory than the 
simplistic line drawings. 

l^e manual thoroughly covers the in¬ 
stallation procedures and software. It has 
a good reference section that deals with 
troubleshooting, changing jumpers, con¬ 


nectors (which novices will appreciate), 
and specifications. Also included is use¬ 
ful information for programming the 
board and pin assignments for the 
board’s 15-pin male connector for do-it- 
yourself cablers. Although the latter in¬ 
formation seems skimpy, Data Transla¬ 
tion says that it’s sufficient for bypassing 
the expense of the EP205 cable harness. 
The manual is complete enough to get 
started with, but those wishing to cus¬ 
tomize the hardware or software will 
probably require extra support. 

Data Translation provides a phone 
number (not toll-free) for technical sup¬ 
port. We never had a problem getting a 
call through, and we were generally con¬ 
tent with Ae technical support we got. 

Although the manual provides infor¬ 
mation on programming the QuickCap¬ 
ture board, you’ll probably be forced 
down into assembly language at some 
point or another. For those who don’t 
like to gel down to such low levels of cod¬ 
ing, a nice shortcut is to build a Hyper¬ 
Card stack based on QuickCapture 
XCMDs, which let HyperCard access 
external devices. Data Translation in¬ 
cludes a stack with the board. The stack 
serves as an animated set of release notes 
with cutesy sounds, and it’s heavy on the 
marketing hype. 

A Good Image 

Initially, we found the QuickCapture 
board somewhat inconvenient to config¬ 
ure, but once it was installed, we had 
nary a problem with it. We would have 
preferred an easier means than jumpers 
for switching settings; in our case, 
though, this was no real problem, since 
our requirements didn’t change while we 
were using the card. 

We were pleased with the QuickCap¬ 
ture application, although wc think that 
most users will quickly want to graduate 
to a full-featured gray-scale image-edit¬ 
ing program. Overall, coupled with a 
full-function gray-scale editing program 
and an appropriate camera, QuickCap¬ 
ture makes a convenient and cost-effec¬ 
tive way to create and manipulate gray¬ 
scale images for graphic art, desktop 
publishing, or any other application that 
might benefit from manipulation of 
black-and-white visual data. ■ 


Joel West is the president ofPalomar Soft¬ 
ware in Oceanside, California, and a 
regular contributor to BYTE. Dwight 
Newton is a graduate student at the Uni¬ 
versity of California, San Diego, and de¬ 
velops image-conversion software for 
Paloman They can be reached on BIX 
c/o "'editors. ” 
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4S1' Advanced 
FASTRAM 


AST Premium 
FASTbi>ard 386 


Two kinds of people buy the award-winning 
AST Premium® /286: those who live for today 
and those concerned about the future. 

People who live for today buy the AST 
Premium/286 because ifs the hottest 286 on 



AST 

Preiiiiinii'286 
Mode! J40K 

IBM- PS/2- 
Model mz 
03t 

Compaq^ 
DesikPro 2S6'* 
Model 40 

CPU speed (MHz) 

1G,8,0 

ID 

12.8 

Wiiit Stats 

0 

0 

1 

Max. 0 Wait-State 

MCDKKty 

1(5 MB 

2MB 

0MB 

Expanded Memory 

EEMS/EMS4.0 

Induded 

EartiaCost 

Extra Cost 

Rml Disk Slzfi/Spced 

4aMB.28tn5 

30MB/39ms 

40 MB/281115 

DCtS3.3aDdGW-BASIC* 

lndudj?d 

EiHraCost 

Extra Cost 

Easy SS6 CPU 
Upgradeabiliiy 

Yes 

No 

No 


Heres One 
' 286 Qmputer 
That V\bn't Be 
Shocked By 
The Next 
Generation. 


AST 

Premium 


the market In fact, among its many distinctions 
is the "'Best of'87''award given by PC Magazine. 
But for those who can't stop thinking about the 
demands of tlie next generation of application 
software, the AST Premium/28d represents 
something different Security. 

Only the AST Premiuin/286 offers up to 16 
MB of zero wait-state RAM, using AST Advanced 
F ASTRAM" memory. Which is the kind of wide- 
open power you need to run 
memory-intensive Lotu^*^ 
1-2-3® and dBASF^ applica¬ 
tions today. 

Plus, you're all set to take 
advantage of applications 
written for MS® OS/2™ from AST in the future. 

In fact, in NSTL's latest independent OS/2 
system benchmarks, AST Premium/286 
finished first * 

And when you're ready for 386™ CPU power, 
AST's proprietary FASTslot™ ardiiteaure pro¬ 
vides easy upgradeability. Simply plug in the 
AST Premium FASTboard/386™ for true 32-bit, 
16 MHz power with hi^-speed 64Kb cache 
memory. 

To find out more, visit your nearest AST au¬ 
thorized system dealer today, or call (714) 
863-0181 and ask for operator AA75. 

Please send infonnation on the AST Ptemmin/236. 

□Yes, liave an AST respresentadve call me. 
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Address_ 


State _ 


Zip. 


Phone 1___J_ 
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Irvine. Califooiia 92714-4992, Attn; M.C. 
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NEW MINI PORTABLE 
BEST-286 LCD 

□ 10 MHZ 0 WAIT (12 MHZ Option! 

□ 512 K RAM 

□ 1.2 M. Floppy Drive 
O 20 MB Hard Disk 

□ 200 w DC Fan Power Supply 
n Serial & Parallel 

□ Non-Glare LCD Screen 

□ Super Twist 

□ Built-In Back Light 

□ 640 K 200 Dots 

□ Weight 22 lbs 

□ Padded Soft Carry Bag 
D Dimertsion 16” x S" x 9' 


BEST-286 PORTABLE 


VTI-33 SYSTEM 

□ 8088-2 10 MHz 

□ 640 K AAM 

□ 2 SeOK Floppy Drive 
O Serral, Parallet J^rt 

□ Clock, Calender 

□ AT Style Keyttoard 

□ Build In Mono/Color Graphic 
Q MONO MONITOR 

O MS-DOS 3.3, GW Basic 

COLOR SYSTEM 


□ 12 MHZ 

□ 512 KRAM 

□ One 1.2 MB Floppy Drive 

□ 7 Expens bn Slots 

□ 200 W DC Fan Power Supply 
O 9” Dual Amber Screen 

□ Mono or Color Graphic Card 

□ Serial & Parallel Pod 

n B4 Key Soft Tough Key Board 

$1115 

BEST-88 PORTABLE $845 


$1600 


386 SYSTEM 

□ 16 MHZ 60386 CPU 
S/16MHZ 

□ 20 MHZ (Optipnl 

□ 80287 & 80387 Socket 
a 1 M RAM 

□ One 32-bih Five 16-brt, 
Two 8-bil Expansion Slots 

□ 1,2 M Floppy Drive 

□ WA2 or NCL Controi Card 
O 3.5" Drive (OptionJ 

□ Tower Chassis 


286 8ABV MOTHER BOARD 

PORTABLE CASE 


10 MKZ 

S265 

9" Dual Amber Monitor 


12 MHZ 

$29& 

200 W Rower Supply 

S349 

80aa Mothor Board 


9"0ua] Amber Monitpr 


Mono Monitor 

STB 

150 W Rower Supply 

S329 

Fujitsu 102 Enhance Keyboard S4$ 

LCD CASE 


EPA PUJ5 MO d 480 


640 X 200 Dote 

£549 

(P4t»dk*« 
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VTI-55 SYSTEM 

□ 60286 1 2 MHz 

□ 640K RAM 

□ 1.2 MB Floppy Drive 

□ 30 MB Hard Disk (28 mi) 
with NCL Controller 

□ 2 Serial 1 Parallel 

□ Clock Calender 


□ 101 Enhance Keyboard 

□ ATI EGA Wonder Card 

□ EGA Monitor 

□ MS-DOS 3.3. GW Baalc 

$1699 

MONO SYSTEM $1399 


CALL FOR QUANTITY PRICE 








COMPUTER INC. 

5017 Telegraph Road 
Los Angeles, 


MON - SAT 9:00 - 6:00 PACIFIC TIME 
PRICE ARE SUBJECT TO CHANGE WITHOUT NOTICE 


Tel; (213) 265-0900 
Tech: (213) 265-0300 
Fax: (213) 265-4234 

( 800 ) 634-7920 


Outside Cal. 

Credit Card Punohase Subject lo Service Char^. 




































Software Review 



Run Unix and DOS 
together on an 80386 


Jeff Holtznian 


U nix and DOS: two operating 
systems, two cultures. Unix 
provides a secure multitask¬ 
ing environment^ and DOS 
supports a number of applications that 
don't run under Unix. Merge 386 from 
Locus Computing ($795 for two users) 
lets you use both simultaneously on an 
80386-based PC. Unlike some DOS/ 
Unix hybrids that place the two operating 
systems into separate bootable parti¬ 
tions, Merge 386 lets Unix and DOS 
share the same file system. The system 
boots under Unix and runs DOS as a Unix 
process. Unix- and DOS-hosted pro¬ 
grams can run concurrently—for exam¬ 
ple, you can run Lotus 1-2-3 under DOS 
while compiling a program under Unix. 
Since multiple DOS processes can coex¬ 
ist, you can, at the same time, telecom¬ 
municate in a background DOS process. 
You can mix DOS and Unix commands 
on the command line of either environ¬ 
ment and in batch files and shell scripts. 

Merge 386 runs under Unix System V 
version 3 and requires an 80386-based 
PC with at least 2.5 megabytes of RAM, 
a 40-megabyte hard disk drive, a 1.2- 
megabyte floppy disk drive, and an 
EGA, CGA, or MDA monitor, I installed 
Bell Technologies’ Unix V.3 and Merge 
386 on a Dell System 300 with 3 mega¬ 
bytes of static RAM, two floppy di^ 
drives, an 80287 coprocessor, and a 40- 
megabyte hard disk drive. 

Installing from 17 Floppy Disks 

You have to install Unix first, then 
Merge 386. The Unix installation is 


Merge 386 


lengthy—Bell Technologies delivers the 
system on fourteen 1.2-megabyte floppy 
<isks—but relatively painless. The more 
you know about Unix, the better; but any 
experienced DOS user should have little 
trouble getting a system up and running. 
Fine tuning takes longer, of course; you 
should allot at least 3 hours. 

First, you must boot a minimal Unix 
kernel from a floppy disk. That kernel 
transfers itself to the hard disk drive. 
Then you boot Unix from the hard disk 
drive and, assisted by a Unix shell pro¬ 
gram, you copy the contents of the 14 
disks to the hard disk drive. The shell 
program then prompts you for one or 
more user names and passwords and per¬ 
forms the necessary accounting for these 
users. Finally, it builds a complete Unix 
kernel. At this point, you can boot from 
the hard disk and command the entire 
Unix arsenal. 

Now you can install Merge 386. It’s a 
similar process—you copy an installa¬ 
tion script frcHii a Hoppy disk and run it. 
It prompts you for the three Merge 386 
floppy disks, copies their contents to the 
hard isk, and creates a new Unix kernel 
containing the Merge 386 extensions. 
(The program saves the old Unix kernel 
so that you can boot the vanilla Unix.) 
Finally, you boot once again to activate 
the hybrid Unix/DOS system. 

The Two-Headed Beast 
The system boots Unix, so you have to 
type your user name and password to log 
on. Most of the standard Unix tools are at 
hand, including ed, vi, grep, chmod. In, 
pr, and Is. Notable exertions include 
the text-formatting tools troff and 
nroff, which Bell Technologies markets 
separately as part of the Documenter’s 
Workbench, and man, the gateway to 
Unix’s on-line documentation, which 
has been replaced by a friendlier but less 
informative menu-driven help facility. 

Locus has done much to ease the tran- 
sitioD for DOS users. Many DOS com¬ 
mands work at the Unix command line. 


For example, to get a list of the files in 
the current directory, you can type either 
Is or dir. There is, however, a percepti¬ 
ble delay when you issue the dir com¬ 
mand under Unix, since Unix has to 
create a transient DOS process to execute 
it. So Is runs much faster than dir under 
Unix. You can also run many common 
Unix commands from the DOS com¬ 
mand line. Again, the native version of 
the command runs faster than the foreign 
one, so that, under DOS, dir is faster 
than Is. 

To start a DOS session, you simply 
type do3 at the Unix command line. 
Unix creates a process that emulates a 
640K-byte DOS machine. The DOS 
chkdsk command doesn’t work, but I 
was able to use a Windows utility to 
check the available memory; 555K bytes 
were free. You can vary the amount of 
memory allocated to DOS in several 
ways. The dos command takes an argu¬ 
ment that specifies how much memory 
DOS can use, so, to create a 384K-byte 
DOS environment, you can type dos 
+m384. You can also use the Merge 386 
dos admin facility to alter the size of the 
DOS environment and to specify the 
amount of memory allotted to individual 
DOS applications. 

When you start a DOS session, you’re 
logged into drive C. This isn’t a physical 
partition, but rather a Unix file simulat¬ 
ing a partition; it grows and shrinks as 
you create and delete files. The root of 
drive C is identical to the Unix root, and 
all files and directories are visible under 
both operating systems. Your privileges 
as a Unix user determine how you can 
access those files under Unix or DOS. 
You can cat or type /etc/pass¥d, for 
example, but you can’t change the file 
unless you’ve logged on to Unix as the 
superuser. 

Drive D is a subset of drive C. The 
root of D is your home directory—for ex¬ 
ample, /usr/jeff. Often, it’s more conve¬ 
nient to log on to drive D and work there. 

coniinued 
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Merge 386 version 1 


Type 

Combined Unix/DOS environment 

Company 

Locus Computing Corp, 

9800 La Cienega B!vd. 

Ingtewood, CA 90301 
(213)6706500 

Format 

Unix: 14 1.2-megabyte 574-irich floppy 
disks; Merge 386; 3 1.2-megabyte disks 

Language 

C 

Hardware Needed 

An 80386-based computer with 2.5 
megabytes of (preferably 32-bit) memory: 
a 40-megabyte hard disk drive; a 1.2- 
megabyte floppy disk drive; EGA, CGA, 
or M DA monitor 

Software Needed 

None (Unix V.3 and DOS 3.21 supplied) 

Documentation 

250-page Merge 386 User's Manual 
75-page Merge 386 System 
Administrator’s Manual 

Price 

For 1 or 2 users without Unix: $695 
For 1 or 2 users with Unix: $795 
For unlimited users without Unix; $1195 
For unlimited users with Unix: $1595 

Inquiry 902. 


If you type cd \ while logged on to drive 
C, you’ll end up at the Unix root, which 
is probably not what you want. The same 
command on drive D takes you to your 
home directory. Applications that expect 
files to be in or below the root directory 
(in the DOS sense) are easier to manage 
on drive D, 

If you created a physical DOS partition 
during the Unix installation, Merge 386 
maps drive E to it. You don’t need a phys¬ 
ical DOS partition to run Merge 3S6, 
since the shared Unix/DOS file system 
lives in the primary Unix partition. 
There are two reasons you might want 
one. First, it allows you to install copy¬ 
protected DOS applications that require 
direct access to a DOS-formatted hard 
disk. Second, it gives you the option of 
booting raw DOS, though you'd have to 
use fdisk to make the DOS partition 
bootable. 

I did ask for a DOS partition during 
the Unix installation, but the mapping of 
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drive E to the DOS partition didn’t work: 
I couldn't get access to it under Unix. 
After some experimentation, 1 was able 
to attach drive B explicitly to the file 
/dev/dsk/dos (the Unix name for the 
physical partition); 1 even installed Lotus 
1-2-3 on drive B and ran it from there. I 
reinstalled the Merge 386 software sev¬ 
eral times—and even obtained and in¬ 
stalled a new version from Locus—but 
never got drive E to work as advertised. 
Locus’ technical-support representative 
was puzzled—apparently, many Merge 
386 users are happily accessing their E 
drives—and is investigating the problem. 

Multitasking on the 80386 

Merge 386 exploits the memory-paging 
and virtual-mode capabilities of the 
80386 microprocessor to let you boot and 
run multiple independent DOS processes 
simultaneously using the normal Unix 
syntax. For example, to start a back¬ 
ground DOS process in which GW- 
BASIC interprets DATA.BAS, you’d type 
gwbasic data.basBc. The ampersand 
tells Unix to spawn a background DOS 
process, run the program in it, and 
return control to the command line. You 
can also start background DOS pro¬ 
cesses from DOS or Unix by means of 
the neKdos command. 

You use Ctrl-Alt-SYSRQ to cycle 
among processes; Merge 386 switches 
contexts instantaneously. It*s like the 
OS/2 program selector, but OS/2 sup¬ 
ports just one DOS process, whereas 
Merge 386 handles many. And, of 
course, OS/2 doesn’t support multiple 
users. If you do configure Merge 386 as a 
multiuser system, however, the type of 
each user’s terminal determines which 
programs that user can run and how the 
user can multitask those programs. 
Memory-mapped terminals (e.g,, EGA, 
CGA, or MDA) work best: you can run 
multiple display-oriented programs (pro- 
grams that write directly to video 
RAM), each can have its own screen, 
and you can switch between screens. You 
can connect standard ASCII terminals to 
the Merge 386 system as well, but they 
are less useful: They can’t display bit¬ 
mapped graphics, and they are unable to 
run display-oriented programs in the 
background. 

Mixing DOS and Unix Commands 

We've seen that you can run many of the 
standard Unix and DOS programs from 
either command line. Merge 386 accom¬ 
plishes this by means of two techniques. 
In the case of a DOS command that is ex¬ 
ternal to COMM AND, COM, like tree, 
the Merge 386 installation program links 


TREE.EXE to a file called simply 
TREE. You can accomplish the same 
thing yourself with the Unix tools In and 
chmod. For example, suppose you com¬ 
pile FOO.C under DOS to create 
FOO.EXE. When you type foo under 
DOS, the program runs, but when you 
type foo under Unix, the system reports 
that it can't find the file. You need to 
create an alternate directory entry (In 
foo.exe foo), enable its execute privi¬ 
lege (chmod foo), and either add 
FOO's directory to the Unix search path 
or move FOO to a directory that’s al¬ 
ready on that path (e.g., mv foo / bln). 
Now you can run foo from the Unix 
command line, too, though it’s slower 
since Unix has to create a DOS shell in 
which to run it. 

There’s a different mechanism for 
running Unix commands from DOS. 
The Merge 386 on utility takes the name 
of a DOS command and sends it to Unix 
to be processed. For example, to run the 
Unix program cal, which isn’t one of the 
standard commands that Merge 386 
makes available under DOS, you can 
type on unix cal. There’s process over¬ 
head here, too; cal runs faster under its 
native Unix than it does by way of on. 
You can establish a direct link from DOS 
to a Unix tool by creating a new copy of 
ON.EXE, which lives in the DOS bin. 
For example, under DOS, you can issue 
the command copy \usr\dbin\on. exe\ 
uar\dbin\cal.exe, and thereafter, you 
can run cal from DOS by simply typing 
in its name. The standard Unix com¬ 
mands that run directly from DOS am 
implemented this way; they live in the 
DOS bin and are copies of ON. EXE. Ap¬ 
parently, the on utility can feed its own 
name to a Unix process that runs the tool 
corresponding to that name. 

Stream-oriented programs can com¬ 
municate with one another through 
pipes, no matter which operating sys¬ 
tem runs them. For example, you can 
pipe the output of dir to wc (the Unix 
tool that counts Hues, words, and charac¬ 
ters) by typing dir | ¥c; this works under 
both DOS and Unix. Merge 386 handles 
conversions between Unix-stylc files 
(line-feed only) and DOS-style files 
(e.g., carriage-return and line-feed) 
automatically. The tools that perform 
these conversions—dos2unlx and unix- 
2dos—are available in both environ¬ 
ments, and you can use them explicitly if 
you need to. 

In general, you can print text files 
from cither Unix or DOS, using each op¬ 
erating system's usual facilities (pr 
under Unix, print under DOS). Unix 

continued 
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Tandy® 0)mputers: The broadest line of PCs in America. 



The 

Tkidy 

140011 



The affordable 
MS-DOS® based 

portable 

computec 


Here’s a portable computer that’s a 
true IBM® PC compatible. With a re¬ 
movable rechargeable battery pack 
built in, the Tandy 1400 LT is perfect 
for people on the go—like busy execu- 
tives, sales personnel and journalists. 
Or use it like a desktop computer. 

The Tandy 1400 LT features a high- 
resolution bi^cklit liquid crystal dis¬ 
play. The 80-character by 25-line 
resolution gives you the same quality 
of display as a full-sized monitor. And 
it’s remarkably clear, thanks to the 
latest in **supertwist” LCD technology. 


The 8088-equivalent microproces¬ 
sor has a 7.16 MHz clock speed (vs. 
4-77 MHz for most other PC- 
compatible portables). Standard 
equipment includes two 720K 3^2'' 
built-in disk drives and 768K RAM— 
ample memory to run today’s power¬ 
ful MS-DOS based programs. 

The Tandy 1400 LT also includes a 
parallel printer adapter, RGBl and 
composite monitor outputs, a real¬ 
time clock and an RS-232C serial 
interface. You even get MS-IX)S 3.2 
and GW-BASIC. 


Come to your local Radio Shack 
and see the Tandy 1400 LT. 


Send me a 1989 
HSC^20 computer catalog 

Mail to: RadiE) Shack, tkpt. Sg-A-666 
300 One Cflrrter. Fort Worth. TX 76102 


Name, 


Company _ 
Adcjf ras _ 
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ZiP_ 
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Tandy Computers: Because there is no better value.™ 
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Circle 239 on Reader Service Card 


Radio fhaek 

The Technology Store™ 

A DIVISION OF TANDY CORPORATION 























































































Yxi’U neso'haNe towaitfor 
a mainframe again. 



Microsoft just diminated a SOOO-poimd headache for main¬ 
frame pit^rammers. WithMicrosoft* COBOL Optimizing 
CompilerS.O. 

Nawinstead of endlessly waiting for mainframe time, youcan 
biirg your COBOL progr^ right down to the PC on your 
desk. Suddenly yoaVe got control unknown in other platforms, 
as well as serious speed andpower. 

You’ve got M MS* OS/2 sipport to let you break the640K 
memoty barrier. 

You’ire got fest erecution because Microsoft COBOL is new a 
native code coinpiler. 

You've got a rich development environment thanks to the 
Microsoft COBOL Aniniator source level debu^, Microsoft 
Editor and other powerful utilities. 


Onefinal assurance. Because Microsoft COBOLS.Ois new 
mainframe COBOL compatible, youTl enjoy a seamless flow of 
source codebedvem mainframe and PC environments, 

Fed free to also enjey the 
hi^y technical information in 
the adjacent column. Then call 
us at ^0-541-1261 formore 
infoimation and the dealer 
nearestyou. 

The mainframe waitis over 
WithMicrosoft COBOL 3,0. Ap- 
pearii^ soon on a PCnear you. 

Microsoft 
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Microsoft COBOL 
Optimizing Compiler 
Veision 3.0 for 
MSOS/2andMS-DOS* 

Complete COBOL Solution 
forApplicationMaintenance 
and Development on the PC. 

- Develop and port large mamfraiiie 
applications on the PC 

• Break the 640K barrier with OS/2 
support including djTiamic link librar¬ 
ies and multi-thrmd support. NEWI 

• Develop piogmms that run in both 
MS-DOS and OS/2. NEW! 

• Compatible with several diEfeimt 
COBOL dialects. (IBM® VS 
COBOL nr IBM OSA^^* COBOL, 
IBM SAA, Data General, and others.) 

- Call Microsoft C and Macro Assembler 
routines. NEW! 

• HUGE memoPi^ model allows data 
items to be greater than 64K. NEW! 

• Fun network support wdth record and 
file bcking including Novell. NEW! 

Powerful 

COBOL Development 
Environment 

• Animator source level debugger. 
NEW! 

Trace execution, backtracking, 
bre^oint DO statements, and 
periodic breakpoints. 

• Microsoft Editor, the programmers 
editor for both MS OS/2 and 
MS-DOS. NEWI 
Reconfigurable and extendable 
editor that even lets yon run i'our 
programs from within it. 

• Incremental linker for MS OS/2 
performs partial links up to 20 times 
faster than a ML link- only chan^d 
modules am lelinked. NEW! 

ANSI 85 COBOL 
support NEW! 

• Certified HIGH by National 
Bureau of Standards. 

• Structured langua^ enhancements: 
Scope delimiters 

In-lkie PERFORM statement 
CAJLL BY CONTENT statement 
EVALUATE statement 
Negated conditions 
Global variables 
Reference modifications 
Nested programs 

Native Code compiler 
with fast execution. 
NEW! 

• lOx faster computations than 
MS COBOL 2,2. 

- 30% faster I/O than MS COBOL 2.2 


handles spooling more efficiently than 
DOS does, but you canT use pr to print 
from a physical DOS device {e,g., a DOS 
floppy di^). The Unix spooler does han¬ 
dle the Print Screen function, 

Curiouser and Curiouser 
Confusion inevitably arises in a complex 
hybrid system like Merge 386, Unix and 
DOS use different symbols to separate 
the directories on a search path (colon 
versus semicolon), to separate the ele¬ 
ments of a file specification (slash versus 
backslash), and to signal arguments to 
commands (hyphen versus slash). Under 
Unix, for example, you can type dir to 
get a list of files, but you can’t type dir 
/w to get a wide list—you have to type 
dir -w. All these commands will work: 

$ copy / test / foo / test / bar 
$ cp / test/foo / test/bar 
G>copy \test\foo test \ bar 
Ocp \test\foo \test\bar 

But none of these will: 

$ copy \ test \ foo \test\bar 
$ cp \test\foo \test\bar 
Ocopy / test/foo / test/bar 
Ocp / teat/foo /test/bar 

Since Unix allows longer filenames 
than DOS does and also allows file¬ 
names that contain characters that are il¬ 
legal under DOS, Merge 386 sometimes 
needs to alter filenames to make them 
acceptable to DOS. If you run Is at the 
root, you’ll see the standard Unix direc¬ 
tory lost+found; dir displays the same 
directory as LOST_F*D. In general, 
Unix maps characters that DOS can’t 
handle, such as +, to the underscore. 

Of course, a number of commands 
work differently. Typing cd under DOS 
with no parameters displays the current 
directory, but under Unix, it changes you 
to the root directory; the Unix command 
to display the current directory is pwd. 
The find command in DOS searches a 
file for a text string, but in Unix, it 
searches the disk for a file. More serious 
is the fact that wild cards expand differ¬ 
ently. A legal DOS operation like 

Ocopy \ usr\bln 

won’t work from the Unix command 
line; instead you must type 

$ copy \usr\bln" 

or precede the asterisks with backslashes: 

$ copy \usr \bin 


DOS Applications 

I tested a variety of DOS applications; 
most of the applications ran happily . I 
was able to log on to BIX using Procomm 
2.4.2 with a Hayes 2400-bit-per-second 
internal modem. WordStar 5.0 worked 
fine, as did Lotus 1-2-3 version 2.L 
There were some problems when 1 tried 
to transfer files to the system. DeskLink 
2,21 repeatedly hung. I had better luck 
with PC Hooker 1.4—it didn’t work at 
115 kilobits per second, but it did fairly 
well at 56 kbps. 

I also had some trouble getting a 
Microsoft Serial Mouse to work, but I 
eventually figured out the proper proce¬ 
dure. It turns out that Merge 386 runs 
DOS at an interrupt rate of about 1 per 
second, not at the standard DOS rate of 
about 18.2 per second. The Merge 386 
command merge set fastclk on will in¬ 
crease the interrupt rate to the DOS stan¬ 
dard. Since you can’t change the inter¬ 
rupt rate until after you’ve booted DOS, 
I still couldn’t get MOUSE.SYS to work 
correctly, but I was able to use the alter¬ 
nate scheme^running MOUSE.COM 
explicitly—to get the mouse to respond. 

Once I’d gotten the mouse working, I 
tried using AutoSketch Enhanced 1.0, a 
CAD program. In standard EGA mode, 
the program’s performance was atro¬ 
cious. (Mouse sensitivity was also much 
lower than usual.) I’m accustomed to 
seeing the program fill areas instanta¬ 
neously. Under Merge 386, I could al¬ 
most see individual pixels change color. 

To compensate for this poor graphics 
performance, Meige 386 provides a spe¬ 
cial fast EGA driver that increases per¬ 
formance to an acceptable level, but it 
precludes switching from the screen 
while that session is running. You can 
switch from the screen in standard EGA 
mode, but the task is suspended; CGA 
and monochrome screen groups do run in 
the background. To verify that, I ran 
AutoSketch in CGA mode and asked it to 
regenerate a drawing in the background 
while I ran Unix tools in the foreground. 
It does the job, but I wouldn’t want to use 
CGA mode for serious graphics work. 

Benchmarks for Multitasking DOS 

I used the BYTE CPU benchmarks to 
evaluate the performance of Merge 386 
as a single-user system running one or 
more DOS processes. Table 1 presents 
the results. The first row of numbers es¬ 
tablishes the baseline—the times under 
raw DOS, before 1 installed Merge 386. 
The remaining groups of rows illustrate 
the performance of Merge 386 under 
varying conditions. The second group 

continued 


DECEMBER 1988 * B Y T E 211 








Circle 135 on Reader Service Card 


ChiWriter^ 

Hgw are you currently prpduGing your sclentffic 
documents? Are you using a '"golf ball’' style 
typewriter? A regular word processor, hand fet¬ 
tering the special symbols? Are you fighting 
against a ‘’what-you-see-is-definitely-not-whah 
you-gel” system with a special cprrtmand 
language? Or are you using one of Pgr conrv 
petitors' expensive and inflexibl© programs? Find 
out bow Chi Writer can solve your scientific word 
processing problerfis. 



From an- actoaf ChfWritsf_ screen 

Powerful Scientific/Multifont Word 
Processing at a Reasonable Price 

GhiWrrter is a complete word processor, designed 
especialty forsdentific and foreign language text. 
Its features Include: intuitive formula editing com¬ 
mands, automatic pagination, variable headers 
and footers, footnotes, box draw mode, a notepad 
window, and an Integrated spelling checker* 

Best of all; Chi Writer is compfetaly "what-you-see- 
is-what-you-get/'Even complicated formulas can 
be entered easily because the screen display cor¬ 
responds exactly to the printout. 

Chi Writer runs orf an IBM PC with CGA graphics. 
2 floppy or 1 hard/1 floppy drive, and an Ep¬ 
son/! BM compatible 9 pin printer. Hi res screen 
suport {Hercules, EGA, VGA, AT&T), 24 pin printer 
support, and laser printer support (HP LaserJet, 
PostScript) are available. 

"Ch/ Wfftar is a nifty product with a price I defy 
you to beat and performmce i defy you to snub... 
i know of sevarai S500 programs that wiif do the 
job, but for the same money you coukf buy 
OhiWiiter and a vacation"’ 

Phil Wisweitf PC Magazine 


ChiWriter Program S24,95 $99.95 

HI Re$ Screen Support $24.95 

24 Pin Printer Support $24,95 

Laser Printer Support $59.95 

International Keyboard Support $19.95 

Chemistry Support $49.95 

Word Perfect Converter $49.95 

Cortographic Font Set $149.95 

MergeOhi Mail Merge Facility $24.95 

IndexChl Index Generator $59.95 

Shipping & handling $_ 


$5 Ll.S. & Canada, $10 Europe, $15 elsewhere 


Name_ 

Address. 


City_ 

State _ 


.Zip. 


. Country. 


Phone { 


) 


Payment by □ Check O Purchase Order O VISA □ MC 
Card #__Exp, 



Htrrstmaim Software Design Corporation 
140 E San Carlos S1./P*0* Box 5039 
Saii Jose, CA 951 HI-5039, USA 
(40B} 290-0826 
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Table 1: In single-DOS-task mode, Merge 386 ran some tests faster than pure 
DOS. All times are in seconds. 



Matrix 

Move byte 

Move word 
odd 

Move word 
even 

Sieve 

Sort 

DOS 

4.1 

25.5 

31,3 

12.5 

25.7 

28.3 

Merge 1:1 

3.3 

24.4 

30.4 

12.6 

24.7 

27.7 

Merge 1:1* 

4.2 

260 

32.5 

13.1 

26.6 

29.5 

Merge 1:2* * 

9.6 

49.7 

61.6 

24,7 

50.7 

54,7 

Merge 2:2 

8.2 

49,4 

61.3 

24.7 

50.7 

56.1 

Marge 1:3** 

14.5 

75,1 

92.6 

37.6 

76.8 

82.9 

Merge 2:3 

13.5 

74.8 

93.2 

37.9 

77.1 

85.5 

Merge 3:3 

11.9 

74.a 

92.6 

37,9 

77.1 

85.5 


* FASTtlLK on. 

• * Foreground task 


compares the performance of a single 
E>OS process (with Unix idling) running 
at the default Merge 386 interrupt rate 
and at the faster rate obtained when you 
enable FASTCLK* Interestingly, when 
you use the default interrupt rate, some 
of the tests run faster under Merge 386 
than under DOS. When FASTCLK is on 
and Merge 386 is emulating the DOS in¬ 
terrupt rate, the tests are a little slower 
than under pure DOS. Under Merge 386, 
the faster interrupt rate slows the system 
by from 2 percent to 8 percent. 

The third group shows the results for 
two concurrent DOS processes, each 
running a copy of each of the bench¬ 
marks; again, Unix was idling at the 
time. And the fourth group repeats that 
experiment for three DOS processes. 
Two points are worthy of note. First, the 
two- and three-process numbers are very 
close to integer multiples of the single¬ 
process times; the penalty for multitask¬ 
ing is relatively small. Second, Unix 
gives foreground and background tasks 
nearly equal priority, in contrast to 
OS/2, which (by default) strongly prefers 
the foreground task. So, under Merge 
386, you should expect response time to 
degrade as a linear function of the num¬ 
ber of processes you're running. 

Who Needs It? 

This product isn't for a casual DOS user 
who’s curious about Unix. A two-user 
license costs $795, and you need an 
80386-based machine with at least a 40- 
megabyte hard disk drive to do any seri¬ 
ous work. Nor Is it for a DOS-only user 
looking for a good 80386 control pro¬ 
gram. Products like VM/386 and DESQ- 
view do the job much more cheaply. 

Merge 386 is really for dedicated Unix 
users and software developers who work 


mostly under Unix but would like to use 
DOS software in the Unix environment, 
or who need to port software between the 
two environments—for example, a tele¬ 
communications specialist who requires 
access to the Unix uucp facilities and 
also to DOS communications packages. 
In that context, I doubt that Unix's multi¬ 
user capability would come into play; it’s 
more likely that the 80386 running 
Merge 386 would function as a single- 
user machine possibly communicating 
with larger Unix machines and DOS-ori¬ 
ented LANs. 

Merge 386 could also function as a 
multiuser system. A systems integrator 
might use this product to create a multi¬ 
user DOS environment in which a group 
of users would share the use of a database 
package. Users accustomed to dedicated 
PCs would likely perceive slower re¬ 
sponse time, but the system administra¬ 
tor would be happier since Unix would 
provide uniform backup and security 
procedures. 

I had a few problems with Merge 386. 
I couldn't access the physical DOS parti¬ 
tion, timing-senskive ITOS communica¬ 
tions programs were balky, and the 
mixed syntax was confusing. Overall, 
though, the system performed as adver¬ 
tised. It’s not likely to convert legions of 
DOS users to Unix, but for those who 
need the capabilities of both operating 
systems and want them in a single box, 
Merge provides as good a compromise as 
we're likely to get. ■ 


Jeff Holtzman owns Publishing Con¬ 
cepts, a firm that specializes in evalua¬ 
tion, verification, and documentation of 
high-technology products. He lives in 
Ann Arbor, Michigan, and he can be 
reached on BIX c/o "editors. ” 
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Pro-C: 



System design 


Finished application 


The C source code applications generator. 


At last, the distance between system design and final 
application is shorter than ever before. Pro-C maximizes 
your productivity by creating commercial applications 
in C source code. 

Pro-C quickly generates well-structured, fully-commented 
C code the way you would write it. This allows you to 
concentrate on systems design instead of wasting time 
repeatedly rewriting code. Plus, Pro-C can also be used 
as a powerful prototyping tool that readily converts 
system design into clean, professional code. 

Learning to use Pro-C is simple: Menus guide you through 
every step, and context-sensitive help is always avail¬ 
able. Pro-C quickly generates source code for screen pro¬ 
grams, reports, menus, and multi-file updates, as well as 
concise system documentation and context-sensitive help. 

PC Tech Journal applauded the power of Pro-C in a 
recent review: ''The generated C code is excellent, includ¬ 
ing many comments and the type of functional organi¬ 
zation that a good programmer would choose* * * Pro-C 
excels at what It was designed for*" 


Pro-C is the only source code generator that runs under 
the MS-DOS7 QNX^ XENIX™ and UNIX™ operating 
systems. Unlike most 4GUs, Pro-C doesn't require a run 
time environment—increasing performance without 
royalty fees. 

For added flexibility, a separate product, Pro-C 
Workbench™ provides the C source code for over 60 
Pro-C Library routines that can be modified to your 
requirements. 

Pro-C code is optimized for a variety of compilers, includ¬ 
ing Microsoft™ C V5.0 and later, Quick C VLO, TUrbo 
C® VX.O and later. Lattice® C V3.2, and Zortcch™ V2*05. 

Pro-C: Beyond programmer productivity tools 
Eliminate repetitive programming* Streamline application 
development. Achieve maximum productivity. 

Order Pro-C today. Call (800) 265-2682* 
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When it comes 
to programmer’s text 
editors, Slick lives up 
to its name 


Namir Clement Shammas 


T he iovestment in time and effort 
to select and learn a new pro¬ 
gramming editor is a nontrivial 
exercise. Programmers seem to 
become very attached to specific text 
editors. A newly adopted text editor must 
offer many new features»such as a good 
user interface and programmability. The 
latter covers many areas—macros, a 
command language, and reconfigurable 
keys, to name just a few. Slick, a $195 
programmer's text editor from Micro- 
Edge, offers just those features . 

Slick is aimed at programmers in gen¬ 
eral and at Pascal and C programmers in 
particular. The name “Slick" perhaps 
reflects on some of the interesting fea¬ 
tures, such as the file manager, the Slick 
programming language, a rich set of 
editing commands, and several enhanced 
and smart text-editing capabilities. 


Dual Personality 

The distribution disks contain two ver¬ 
sions of Slick. The first works with DOS 


2.x or higher, while the second is for 
OS/2 and DOS 3.x or higher. Slick re¬ 
quires 820K bytes of hard disk space for 
the DOS version and 1080K bytes for the 
OS/2 version. In operation, the program 
requires 300K bytes of RAM. The pack¬ 
age also includes a grep utility and a 
Slick translator, both of which come in 
two versions similar to that of the Slick 
editor. I ran Slick using PC-DOS 3.1 and 
OS/2 version 1.0. 

The Slick editor comes on four 360K- 
byte floppy disks. The manual recom¬ 
mends you install the editor on your 
hard disk, although you can use two 
360K-byte floppy disks. I easily in¬ 
stalled Slick on a single t.2-megabyte 
floppy disk and often copied the files to 
my 2-megabyte RAM drive to gain 
speed. The installation utilizes a batch 
file and is very straightforward. 

The power and versatility of Slick first 
becomes evident when you examine the 
options involved with invoking it. For ex¬ 
ample, you can specify a list of text files 
for editing; the list may be based on wild¬ 
card filenames and/or a lineup of unam¬ 
biguous filenames. Alternately, you can 
invoke the command shell. This shell 
prompts you for the full name of the cur¬ 
rent directory and displays the DOS error 
code for the last operation. You can also 
invoke Slick to execute a command and 
then exit or let it remain resident. 

The Slick editor saves and updates its 
configuration in a “state” file. The de- 
feult state file is SUCK.STA, although 
you can save and load other state files. 
When you invoke Slick, you can specify 
a state file other than the default. Conse¬ 
quently, each class of editing job you 
perform can have its own state file that 
configures Slick accordingly. 

The default screen displays the edited 
filename (also called the buffer), the 
edited text, the command line, the mes¬ 
sage line, and the function-key line. You 
can elect to display a buffer in an entire 
screen or use multiple windows in view- 

contiTiued 
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Slick 


Type 

Text-editing environment 

Company 

MtcroEdge, inc. 

P O. Box 2367 
Fairfax, VA 22031 
(703) 3784716 

Format 

Four 360K‘byte 5V4-tnGh floppy disks 

Language 

C 

Hardware Required 

IBM PC, XT, AT, PS/2s, or compatibles 
with 300K bytes of RAM, two 360K-byte 
floppy disk drives or one 1.2-megabyte 
floppy disk drive, and one hard disk drive 
(recommended) 

Software Required 

DOS 2.x or higher, or OS/2 

OoQumentation 

304-page Editor Reference Manual 

Price 

$196 

Inquiry 904. 


ing the same file. Slick also supports the 
editing of multiple files and permits you 
to have windows viewing multiple files. 

A Plethora of Commands 

Slick employs a large number of com¬ 
mands, many of which are not mapped 
onto a key. Consequently, the command 
line is frequently invoked, with either the 
Escape key or the Ctrl-A key combina¬ 
tion. Slick maintains a stack for the com¬ 
mand lines; this lets you swiftly and 
conveniently execute previous com¬ 
mands without retyping them. You can 
also edit the command lines and then 
execute them. You use the message line 
to display error messages or provide help 
messages regarding the typed com¬ 
mands. 

The Slick command line enables you 
to type many of the frequently used inter¬ 
nal DOS commands, such as CLS, 
COPY, PATH, DATE, TIME, RE¬ 
NAME, DEL, and so on. It also has its 
own DIR command, so to execute the 
DOS DIR command, you must type DOS 
DIR from the command line. To invoke a 


copy of DOS, you type DOS. In addition. 
Slick passes any commands it does not 
recognize to DOS. The successful exe¬ 
cution of a DOS command depends on 
the memory requirements to execute that 
particular command. 

Slick provides a one-line calculator 
that you can activate from its command 
line. The calculator handles numbers 
and operators, including logical and bit¬ 
wise operators. There are three versions 
of the math calculator: decimal, hexa¬ 
decimal, and octal. The decimal version 
handles integers and floating-point num¬ 
bers, while the hexadecimal and octal 
versions handle integers only. Each ver¬ 
sion is able to process expressions con¬ 
taining decimal, hexadecimal, and octal 
numbers—the difference is that the re¬ 
sults are converted to the numeric base of 
the invoked calculator version. 

The default function-key menu line 
displays the action task associated with 
each function key. Each key can obtain 
on-line help, save a file, edit a new file, 
edit the current configuration of Slick, 
move to the next buffer, undo line 
changes, and display a context-sensitive 
menu. 

The on-line help is extensive and 
places help information into a buffer. 
The topics in question are available for 
you in the buffer list until you remove 
them explicitly. The list of general topics 
in the initial menu window lacks a sorted 
order; until you get used to them, you 
have to do a lot of reading. I hope that fu¬ 
ture versions present these items in a 
more orderly fashion. Each topic causes 
another help menu to pop up, displaying 
the exact commands or functions. When 
you select a function or command, the 
screen puts the related help information 
into a new buffer. Items are selected 
using the light bar and cursor-control 
keys—you cannot directly jump to a se¬ 
lection by typing a hot-key letter. 

User Interface 

The keyboard layout, the ability to 
reconfigure the keyboard, and the ease 
of doing so are major factors in establish¬ 
ing a good interface between a program¬ 
mer and a text editor. This is Slick’s 
weakest point. MicroEdge decided to 
implement its own default configuration 
for the keyboard layout. So, regardless of 
where you are coming from, your fingers 
need to go back to boot camp. 

Slick lets you bind and unbind com¬ 
mands to keys in two ways. First, you can 
perform the command binding from the 
command line. The message line pro¬ 
vides context-sensitive guidance and dis¬ 
plays any related error messages. You are 


limited in that you can bind a command 
only to a single keystroke, with or with¬ 
out Shift, Control, or Alt-key combina¬ 
tions. The second method of binding 
commands to keys involves the Slick lan¬ 
guage and enables you to assign multiple 
keystrokes to a single command. 

You can prompt Slick to display the list 
of default keystroke assignments. If you 
alter the keyboard layout, the above in¬ 
formation becomes of little use. Alterna¬ 
tively, you may inquire about the func¬ 
tion of a specific keystroke. Slick reacts 
in an interesting way: It displays a de¬ 
scription of what that key does and lists 
any other keystrokes that perform the 
same function. Slick dynamically up¬ 
dates the list of keystrokes to reflect any 
changes made. 

Slick supports three types of block op¬ 
erations: line-based, character-based, 
and screen blocks. The line-based blocks 
span entire lines. The character-based 
blocks mark all the text between two 
characters. The screen-based blocks en¬ 
able you to mark screen characters by 
row or column, or by defining an area. 

Standard text-block operations, typi¬ 
cal of any text editor, are supported; 
plus. Slick throws in a few new zingers. 
For example, you can swiftly move a 
block to the left or to the right and effort¬ 
lessly adjust its indentation; alter the case 
of the text in a block; overlay marked 
text; reformat marked text; sort marked 
text; and quickly fill a block with a single 
character. For example, I can mark a 
row-wise screen block and fill it with 
comment characters. I found these fea¬ 
tures to be very useful and truly time- 
saving. 

Slick’s search-and-replace capabilities 
include the ability to use regular expres¬ 
sions, Such string expressions enable you 
to, for example, search for text using 
wild-card characters. Slick supports reg¬ 
ular expressions containing character 
ranges, subexpressions, ORed expres¬ 
sions, and reversed matching (i.e., the 
search fails if a match is found), to name 
just a few. In addition, Slick has prede¬ 
fined classes of character sets, such as al- 
phanumerics, blanks, alphabets, digits, 
hexadecimals, integers, floating points, 
filenames, directory paths, quote 
strings, C variables, and words. These 
arm Slick with a powerful regular ex¬ 
pression capability. The regular expres¬ 
sion search engine is also integrated with 
a grep utility that you can invoke from 
the Slick command line. 

Manipulating Files 

Slick’s file manager is a versatile add-on 
feature. While not directly involved with 
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the heart of the text-editing process, the 
file manager provides you with a savvy 
way of accessing and managing files. 
The DIR and LIST commands are used 
to invoke the file manager. Basically, 
these two commands are identical and 
are implemented with different default 
options. The general syntax for the DIR 
and LIST commands are as follows: DIR 
(FILESPEC I [-1+ OPTIONS]) and 
LIST (FILESPEC | [-|+ OPTIONS]]. 
By default, DIR lists the file entries and 
the subdirectory names in the specified 
subdirectory path. By contrast, LIST 
leaves out (by default) the subdirectory 
names and includes the names of all 
matching files in the subtree of the speci¬ 
fied subdirectory path. A number of DIR 
and LIST options enable you to list hid¬ 
den, system, archive, and directory files. 
Other options enable you to turn the tree- 
file listing on or off (the default sets it off 
for DIR and on for LIST). 

The tree-file listing option makes the 
LIST command work like the Norton 
FINDFILE utility. This is a valuable file 
management tool for PC users, not to 
mention programmers. 

By default, the output of the DIR and 
LIST commands is sent to a separate buf¬ 
fer. Slick supports various options to 
select and deselect files. Using the 2 key 
and the 8 key, you can select individual 
files and move the cursor down and up, 
respectively. This process is reversed 
using the 9 and the 3 keys. You activate 
the file manager menu by pressing the 
FlOkey. 

When a DIR or LIST buffer is dis¬ 
played, the FIO key selects the main 
menu for the file manager. The main op¬ 
tions let you back up, copy, select, de¬ 
lete, and edit files, as well as change file 
attributes, select or deselect files, and 
update or change the list of filenames. 

The copy option copies the selected 
files from the list into a target directory. 
While the original copies of the selected 
files may be located in different subdi¬ 
rectories, they end up in the same target 
subdirectory. The backup option copies 
the selected file and simultaneously 
creates the same subdirectory tree in the 
target path; this option resembles the 
XCOPY command. The move option 
moves the selected files to a target sub¬ 
directory without duplicating the source 
subdirectories. The delete option works 
by erasing files from various subdirec¬ 
tories without deleting the subdirector¬ 
ies, even if they become empty. 

You can use the LIST command to re¬ 
move from a directory files that were 
previously loaded from a specific set of 
disks. The LIST command is first ap¬ 


plied to the source disks. Next, you edit 
the drive name and the path name to re¬ 
flect the drive and subdirectory name 
where the file purge takes place. Using 
the edited list of filenames, you proceed 
to delete the undesired files. 

The file-attributes option enables you 
to toggle the hidden, system, read-o^y, 
and archive file attributes. This feature 
protects certain files by making them 
read-only or hidden files. 

The file-selection option lets you ap¬ 


pend more files, unlist files, and read/ 
write a file list to disk. You can append 
more files by using one of two options 
that perform a DIR or LIST command. 
The unlist options enable you to unlist all 
the files (by file extension name), unlist 
the selected files, or search for particular 
filenames in the list. 

Slick permits you to manipulate file 
selection by providing you with a set of 
options. These options enable you to 

continued 
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select all files, unselect all files, reverse 
the selection, select by file extension 
name, select by file attribute, and select 
and deselect a block of marked files. The 
file manager options are translated into 
various forms of FOR-SELECT com¬ 
mands that appear on the command line. 

Slkk Programming Language 
The Slick language was designed for 
batch programming and as a program ex¬ 
tension language. The language is in¬ 
fluenced by REXX, Modula-2, and C. 
String handling in the language resem¬ 
bles that in REXX, while Modula-2 in¬ 
fluences scoping and calling convention. 

Comments in the Slick language are 
handled in two ways. The first method 
inserts comments after a colon. The sec¬ 
ond method is patterned after REXX 
(and also C): The comment text is en¬ 
closed in the /* and */ character pairs. 
The Slick language supports string con¬ 
stants that are enclosed in either single or 
double quotes (the same type of quote 
must be used throughout, though). 

Special characters, such as the new 
line, carriage return, tab, formfeed, and 
Backspace are represented using the C- 
like syntax of “\<character>.” The 
same type of syntax is applied to other 
ASCII characters represented by their 
decimal or hexadecimal code numbers. 
Like REXX, Slick uses strings as the 
base type. Consequently, numbers are 
stored as string images. 

The Slick language supports the decla¬ 
ration of constants using a Modula-2-like 
syntax: 

CONST MyName = ’’Namir Shammas”, 
MagazineName = 'BYTE* 

CONST Volurae_Nuinber = 13 

Slick supports four types of variables: 
universal, global, buffer, and local. The 
first three types must be declared. All 
modules can access universal variables, 
and all routines within a module can ac¬ 
cess global variables. Buffer variables 
are accessed by any module—they differ 
from universal variables by the fact that 
each buffer created receives its own copy 
of the buffer variables. Examples of de¬ 
claring variables are shown below: 

UNIVERSAL 

Studios = 'Hollywood* 

GLOBAL 

menu_string = "Fl=Help "|| 
"F2=Quit "II 
"F3=Save "jl 
"F4=Read" 

BUFFER 

state_f ile = 0 


The Slick language does not implement 
arrays or record structures lili those 
found in REXX, Modula-2, and C. 

Slick supports arithmetic, relational, 
logical, and bit-wise operators. The 
arithmetic operators include the integer 
division, modulus, and power operators. 
The relational operators come in two 
sets. The first operator set (made up of 
= = , <>, >>, <<, > = =, and 
< = =) performs string comparisons, 
treating numbers as strings. The second 


set (made up of =, >, <, >=, and 
< =) compares numbers as numbers and 
strings as strings. In both cases, this set 
of operators removes any leading and 
trailing spaces before comparing the 
expressions. 

The Slick language supports the IF 
statement with THEN, ELSE, and 
ELSEIF clauses. No CASE statement is 
implemented. The program also sup¬ 
ports the WHILE, OPEN, and FOR 

continued 
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loops. The WHILE loop comes in two 
syntaxes: 

WHILE (expression) DO 
<statements> 

ENDWHILE 

and 

DO WHILE (expression) 
<statements> 

END 

The FOR loop has an optional BY clause 
to alter the loop control variable by a 
value other than 1. The REXX-like DO 
loop is also supported and acts just like 
the FOR loop. 

The Slick language enables you to de¬ 
fine commands, procedures, keys, key 
tables, and macros. Commands are de¬ 
fined using the DEFC declaration, which 
takes a number of arguments. You can 
access the arguments with the use of the 
predefined ARG() function, which can 
fetch any argument by its index. Thus, 
ARG(l) returns the first parameter, 
ARG(2) returns the second, and so on. A 
RETURN statement returns an error 
code to a universal predefined variable 
called RC. 

Procedures are declared using the 
DEFPROC declaration. Appending the 
keyword GLOBAL after DEFPROC sig¬ 
nals that the procedure is not universal 
by default. The argument list of a proce¬ 
dure is enclosed in parentheses and may 
contain up to 15 arguments. Parameters 
can be passed by reference using the VAR 
declaration. Like Slick commands, you 
can access procedure arguments by using 
the ARG functions. By default, param¬ 
eters are passed by value. Procedures re¬ 
turn values: If none are explicitly re¬ 
turned, a null string is the default result 
emitted by the procedure. Like C func¬ 
tions, the Slick procedures can be used as 
functions or procedures. A CALLed 
procedure causes the returned value to be 
discarded. 

You can define keys and key tables by 
using the following syntax: 

DEF [prefix] [key-key], key [-key] 

= command 


Give to 
thecolle^of 
your choice. 
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The command bound to the DEFined key 
must be defined by DEFC. You define 
keyboard macros by using the DEF- 
MACRO command that binds a macro 
name to a sequence of key names. 

You use the Slick translator to compile 
the source code file into a p-code, which 
the Slick editor can execute. The transla¬ 
tor serves to catch errors in the source 
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code. You use the LOAD command to load 
a module into the editor. If the source 
code is not compiled or up-to-date, a 
make utility is automatically invoked. I 
found that it is better to edit a Slick 
source code file using the editor, save the 
file, and then immediately load it. The 
mate utility will be invoked, a message 
will identify any error, and the cursor 
will indicate the offending location. 

Writing batch files using the Slick lan¬ 
guage requires you to use the DEFMAIN 
(which parallels the niaiii(} function in 
C) and the DEFINIT primitives. The 
Slick batch file first executes DEFINIT 
procedures, then DEFMAIN. Slick 
batch files can have the .S and .CMD 
(for OS/2) file extensions. 

Variables and Strings 

Slick comes with a rich set of predefined 
variables and string-handling functions. 
The predefined variables enable you to 
query and set the state of the different 
variables to influence or fine-tune your 
defined commands, procedures, teys, 
and macros. The string-handling func¬ 
tions offer additional support for text 
processing. 

For both the C and Pascal program¬ 
mer, Slick offers a special treat. It moni¬ 
tors what you type, looking for keywords 
related to loop and decision-making con- 
stucts. Whenever the editor detects such 
a keyword, Slick inserts a skeleton place¬ 
holder for the construct that you type. 
For example, while you're editing a Pas¬ 
cal file (with the extension PAS), typing 
FOR and a space causes the following to 
appear: 

FOR := TO DO BEGIN 

END; 

You simply enter your variables in the ap¬ 
propriate locations. 

Since the source code for the Pascal 
and C langu^e support modules are pro¬ 
vided, you can alter the inserted place¬ 
holders. While testing Slick, I did just 
that for the Pascal language support 
module. First, I made Slick display the 
Pascal keywords in uppercase rather than 
in lowercase (the default setting). Sec¬ 
ond, I expanded the IF statement to in¬ 
clude a BEGIN-END block after the 
THEN clause and added an ELSE clause 
with its own BEGIN-END block. Editing 
the language module was easy since Slick 
employs verbose commands, functions, 
and variables. 

Powerful Alternative 

Slick is a sophisticated text-editing envi¬ 
ronment for programmers. This initial 


release can benefit from improved orga¬ 
nisation in the on-line help, easier key¬ 
board customization, and a more detailed 
manual that is written for users, not just 
for programmers. 

On the positive side, Slick combines 
an editor with a programmable file 
manager and a batch processor. The pro¬ 
gram's numerous combination of fea¬ 
tures ranges from interesting to impres¬ 
sive. If you are really tired of the 
limitations of your current text editor, 


Bor a limited time, buy or lease an AT&T 
6386 WorkGroup System and well give you 
a terminal and all the extras you need to 
hook up a semnd user free. 

A free terminal can do more for your 
business than you might think When two 
people share software and data they can 
solve twice as many problems. And by dou- 
bling employee access to software, data, 
laser printers, and other resources, you can 
double the usefulness of your investment. 
Whether your business needs to calculate 
spreadsheets, write reports, analyze 

'MS-DOS and )CEW IX an; rcguicrcd I rademarb of MkiosoTi Corpontioii 
^ and AT are registered iradenLirb of IfiM- 
DuratJon of oOi^ may vary 




Slick is worth considering. Even if you 
are not about to abandon your current 
editor, I still recommend Slick as an 
alternative text editor. It can make dif¬ 
ficult editing tasks much faster and 
easier. ■ 


Namir Clement Shammas is a columnist 
for several computer magazines and a 
freelance writer living in Glen Allen, 
Virginia. He can be reached on BIX as 
*‘nshammas ." 


databases, or use any of hundreds of other 
applications, the 6586 WGS makes perfect 
business sense. 

By unleashing 80386 power to a second 
user, the AT&T 6386 WGS gives twice as many 
people the option to run applications writ¬ 
ten for MS-DOS,^ UNIX* System y or XENDC^ 
Plus its XT and AT^ compatible. 

fbr more information on how'your busi¬ 
ness can benefit from this special 6386 WGS 
offer, contact your participatir^ AT&T Autho¬ 
rized Reseller, your local AT&T Account 
Executive, or call 1 800 24T1212, cxl 930. 

^^AThT 

The right choice. 


2.Get this free 
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CLEO is your SNA, BSC and Coax Gateway 
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Sharing Information 

Whatever your industry, your computers 
need to share information with your 
mainframe* Or, they need to exchange 
data with other computers* In cither 
case, you need a total communications 
solution* You need software, hardware 
interfaces and modems that all work 
together smoothly. You need CLEOf 
CLEO software products allow your 
computer to communicate with mini¬ 
computers and mainframes, and to 
emulate their workstations* Since 1981, 
CLEO has provided communications 
between micros, minis, and mainframes 
for the automotive, insurance, medical 
and banking industries. Today over 
78,000 CLEO users worldwide art 
running on all major computer brands. 
The greatest number of these users run 
CLEO software on IBM Personal 
Computers and NETBIOS LANs. 


Complete 

Software/Hardware Package 



Every CLEO package contains all the 
software and hardware accessories 
you'll need* Your seleaed CLEO SNA, 
BSC, or Coax software is packaged with 
1) an internal modem card for dial-up 
applications, or 2) an interface card and 
cable for use with your existing modem, 
or 3) a Coax card for local connectivity* 
There's no waiting for non-CLEO 
add-ons. And, you get prompt, single¬ 
source service. 


Package prices 
range from S795.00 
for most stand-alone packages, up to 
11,995^00 for the 32-user SNA gateway* 


Call us today to discuss 
your application. 

CLEO Software 
1639 North Alpine Kd. 
Rockfoid, IL 61107 
Telex 703639 
FAX 815/397-6535 

Headquarters? 

USA; 1-800/233-2536 

lUinois: 1-800/422-2536 
International; 815/397-8110 

Sales and Plsirlbutlon^ 
BeneJax: 31 (0> 33-948888 
Canada. East: 800/361-3185 
Canada, West: 800/361-1210 
Canada. Montreal: 514/757-3631 
Colombia. S.A*: 12172266 
Denmark: 02 94 8119 
England; (0995) 776543 
Fiance: 146861136 
Italy: (0531) 634 562 
Mexico City: 596-5539 
Sweden: 468311780 



CLEO aod 3780Plu5 are registered trademarks of CLEO Software. lEM is a registered trademark of TnternationaJ Business Machines Cof|>oration. 
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Agenda takes a 
flexible approach to 
database construction 


Lament Wood 


D atabases are powerful tools, 
but real'world mformation 
can't always be shoe-homed 
into the precise data formats 
required by most database programs. 
With that idea in mind, Lotus Develop¬ 
ment has developed an alternative. Agen¬ 
da is a $395 information manager that at¬ 
tempts to organize desktop notes on your 
personal computer, 

Lotus recommends running Agenda 
on an IBM PC, XT, AT, PS/2, or com¬ 
patible with 512K bytes of RAM, DOS 
2.0 or higher, and a hard disk drive. I ran 
it on a 16-MHz 80386-based AT clone 
with 640K bytes of RAM, a 40-megabyte 
hard disk drive, and one floppy disk 
drive. 

When you first run Agenda, you see a 
title screen, where you can enter a name 
and brief description of the database you 
want to create. You then see a screen with 
a control-panel status line across the top, 
a list of function-key names across the 
bottom, and a blank work area in be¬ 


tween, Pressing FIO replaces the status 
line with Agenda’s main menu. Before 
you can start building a database, how¬ 
ever, you'll have to master a new set of 
concepts and terminology. 

Getting the Idea 

To understand what Agenda does, sup¬ 
pose you find yourself jotting down the 
following thou^t: Call Jones by this Fri¬ 
day—tell him Smith says to finish the 
evaluation by the end of the month so 
purchasing procedures can begin on 
time* If you had to categorize this 
thou^t, it might ^ under any number of 
headings, including “Jones,” “calls I 
should make,” “Smith,” “things to do 
by Friday,” “the evaluation,” “this 
month’s projects,” “complaints from the 
purchasing department,” and so on. 

Of course, there's no need to catego¬ 
rize this memo unless you've been jot¬ 
ting down more observations than you 
can track* But if you do have a lot of 
memos, you might want to sort them to 
get a list of everyone you need to call by 
Friday, Each memo to yourself would, in 
Agenda's parlance, be an item, the basic 
information element in an Agenda data¬ 
base. If you flipped the scrap of paper 
over and wrote Jones’s phone number or 
other supportive information on the 
back, that secondary text would be a 
note. 

In Agenda, items can be 350 charac¬ 
ters long. Notes can be up to lOK bytes 
long. Notes are always associated with 
the item they’re attached to, but they 
aren't treated as part of the database* In 
fact, a note can reside in an external text 
file* You enter items by pressing the In¬ 
sert key, and you can attach a note to an 
item by highlighting it with the cursor 
and pressing the F5 key. A musical note 
symbol precedes each item that has an at¬ 
tached note. 

All items appear under a category 
name. Initially, all the items you enter 
appear as indented, bulleted items under 

continued 
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Agenda 1,0 


Type 

Information manager 

Company 

Lotus Development Corp, 

56 Cambridge Pkwy. 

Cambridge, MA 02142 
(617) 577-8500 

Format 

Five 5V4-inch floppy disks and two 
3Va‘lnch floppy disks 

Language 

C 

Hardware Needed 

IBM PC, XT. AT, PS/2, or compatible 
with 512K bytes of RAM, DOS 2.0 or 
higher, a hard disk drive, and one 
floppy disk drive 

Documentation 

430-page Users Guide, 98-page 
Tutorial, 32-page Sample Applications 
Manual. 50-page Definition Files 
Manual 

Price 

$395 

Inquiry 903, 


the initial category Untitled. You can edit 
this section head to put all the items that 
you have entered under one category, or 
you can create a new category, such as 
Purchasing. Once you update the data- 
base by selecting Utility and Execute 
from the main menu, Agenda automati¬ 
cally scans the text of all items and as¬ 
signs those containing the word “pur¬ 
chasing” to the new category. Some 
items will then belong to both the Pur¬ 
chasing and the Untitled categories. 

A category heading and its list of items 
is called a section. A screen of informa¬ 
tion, which may contain several interre¬ 
lated sections, is called a view. A data¬ 
base of items, categories, and view 
definitions can be about 3.5 megabytes in 
size, of which about 200K bytes can re¬ 
side in memory. 

Categorizing 

If Agenda could only list items that con¬ 
tain a specific text string, you could save 
your money and get by with the DOS 
Find command. But Agenda’s real 
power lies in its Category Manager, Al 


any time, you can go to this screen to 
add, delete, or rearrange the list of cate¬ 
gories and relationships that Agenda uses 
to sort items. 

The Category Manager looks like a list 
of outline headings, with indented child- 
category headings subondinale to nonin- 
dented parent headings. For instance, 
you might set up a parent category called 
People. Indented below it, you could 
write a list of the people you interact 
with—Smith, Jones, and so on. You 
could then return to the initial view 
screen and instruct Agenda to sort the 
items in the People category and update 
the database to reflect this change* Then 
you could create a new view, called 
Staff. From the pop-up menu, you would 
select People as the category and indicate 
that child categories should be displayed. 

In the Staff view, you’d see sections 
headed by each child category for People 
(ix,, each name). Under each name 
would be all the items associated with 
that category* Items containing two 
names would appear in two sections (see 
the photo)* In conventional database 
terms, you would sort a file on the basis 
of fields that you defined after the fact. 
You could redefine, expand, and edit the 
fields at any time* 

Suppose that you don’t want to bother 
reading the items to see what you’re sup¬ 
posed to do with Smith, Jones, and so on. 
You could go to the Category Manager 
screen and set up a parent category called 
Action, with the child categories Meet 
and Call* You could then go back to the 
staff view and add a column called Ac¬ 
tion. When you update the database, the 
new coluirm will contain the words Meet 
or Call, or it will be blank, depending on 
what words appear in each item. For 
blank items, you must enter Call or Meet 
in the Action column manually. One po¬ 
tential problem with this automatic up¬ 
dating feature is that some words can 
have more than one meaning and might 
be falsely associated with a category; for 
example, the word “purchasing” could 
be used as a verb or could be a depart¬ 
ment name. In that case, you must unas¬ 
sign the item manually* 

Agenda also lets you filter views or 
categories to show, for example, only 
those items that occur this week, or only 
those that pertain to a particular subject. 
You might include only those items that 
mention the evaluation, or purchasing* 
Or you could specify only those items 
that did not contain either subject* 

Another interesting feature is the abil¬ 
ity to designate some items as prerequi¬ 
site and others as dependent. For exam¬ 
ple, you may not be able to meet with Joe 


until after Bob gives you the report re¬ 
sults. Once item relationships are de¬ 
fined, you can set Agenda to display only 
prerequisite items. Dependent items then 
appear automatically when prerequisite 
items are done. 

Category definitions can be quite com¬ 
plex. You can equate a list of words so 
that, for example, items containing the 
words “meeting,” “seminar,” or “con¬ 
vention” will all be assigned to the Ac¬ 
tivity category. You can impose logical 
operators (AND, OR, and NOT), use 
single-character and multiple-character 
wild cards, choose whether to ignore suf¬ 
fixes or uppercase and lowercase status, 
and use phrases as categories. 

The Dating Game 

Most people keep notebooks for personal 
scheduling purposes, and Lotus built 
some interesting date-tracking capabili¬ 
ties into Agenda. The program has three 
date categories: Entry , When, and Done. 
The Entry date is the date on the system 
clock for when you enter in the item; 
When is the date on which you expect an 
item to be finished; and Done is die date 
on which you actually designate an item, 
such as an appointment, to be finished. 
Entry and Done are logged in automati- 
cally. You must enter the proper date for 
When. You can enter the date by typing it 
in month/day/year format, or you can 
simply type “two weeks from today” or 
“next Tuesday.” Agenda then enters the 
proper date for you* 

You may not even have to enter a date 
for a new item if a date or reference is 
included in the item text. For example, if 
the item is “Call Jack this Friday,” 
Agenda puts the correct date in the When 
column for you. Had the item said “every 
Friday,” the date in the When column 
would change each week. 

Agenda also understands “today,” 
“tomorrow," “tonight,” “fortnight,” 
and more vague references like “end of 
the month,” “two weeks from Friday,” 
or “the third Tuesday.” 

Similar hints of artificial intelligence 
are shown in other functions within the 
program. For example, whenever you 
name a column heading or sort field. 
Agenda checks what you are typing and 
beeps as soon as you have entered enough 
characters to make a unique match with 
an existing category. Then the only thing 
you have to do is press Enter to select that 
category* 

Whenever you have to enter an option 
in a dialog l^x (i.e., choose between 
Enter, When, and Done for specifying 
the type of date category you’re creat- 

continued 
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“I brought the excitement 
back to project scheduling with a 
product that really works for you” 

ROGEB MEADE, PRESIDENT, SCITOR CORPORATION 



Project Scheduler 4. 
The difference is 
graphically clean’” 

"Software products claim¬ 
ing to be #1 in project 
management aren't living 
up to their boasts. They 
have evolved by tacking 
new power features onto 
outdated versions at the 
expense of speed and 
usability. Their basic re¬ 
ports continue to be con¬ 
fusing and unreadable. 

“I challenged my devel¬ 
opment team to reverse 
this trend and build a 
totaDy new product with 
unmatched speed, power, 
and ease-of*use. They 
met this challenge v\rith 
Project Scheduler 4. 


"Project Scheduler 4 
is the first PC-based pack¬ 
age that integrates high- 
resolution graphics with 
aU the management tools 
you need. You understand 
more because you see 
more on the screen. At 
last, PEKT and Gantt 
charts make sense. And 
responsibilities, deadlines, 
and resource bottlenecks 
are all spotted at a glance. 

"You see more on paper, 
too. Project Scheduler 4 
gives you beautiful, 
graphic reports that don’t 
require te^ous cut-and- 
paste assembly. They’re 
instantly imderstandable. 
Not to mention simple to 


generate for impressive 
presentations. 

"'Because scheduling 
is primarily a visual pro¬ 
cess, Project Scheduler 4 
uses an intuitive, graphic 
interface that gives you 
a dear view of the big 
picture. Gone are hard- 
to-remember commands 
and keystroke sequences. 
Here is the future of ad¬ 
vanced productivity tools. 

’ A project scheduler 
should help you manage 
your time, not waste it. 
Project Scheduler 4 is fast. 
In fact, it's much faster 
than most character- 


based systems. Its tremen¬ 
dous power is provided 
vWth ease and elegance. 

In other words, it's a proj¬ 
ect scheduler that really 
works for you." 

When your time is on 
the hue, you should be 
using Project Scheduler 4. 
For more information and 
a free brochure, call 415 
570-7700 or write us at 
250 Lincoln Centre Drive, 
Foster City, CA 94404, 



Scitor 

Corporation 
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ing), you can press the space bar to 
display the options one at a time* Alter¬ 
nately, you can call up the list of possibil¬ 
ities in a pop-up window by pressing the 
Plus key on the numeric keypad* You 
then scroll through the list and highlight 
the option you want. 

The function keys all have special 
functions that vary depending on what 
you are doing* Function-key descriptions 
are displayed along the Irottom of the 
screen* These keys have additional func¬ 


tions that you invoke in combination with 
the Alt key, and you can view these func¬ 
tion-key descriptions by holding down 
the Alt key* 

The FI key brings up contextual help 
screens* From one help screen, you can 
usually toggle to relat^ subjects or to a 
central help index. 

The documentation includes a tutorial 
that walks you through the use of several 
sample files* Agenda also includes sev¬ 
eral sample applications using rather 


sophisticated databases and category def¬ 
initions* These samples are fully docu¬ 
mented in a separate booklet. 

Import Quotas 

Items in Agenda don't all have to be 
notes jotted to yourself* You can also im¬ 
port existing ASCII text files, although 
this involves a two-step process. 

First, you create a structured file out 
of the ASCII file by running a stand¬ 
alone utility called TXT2STF. It at¬ 
tempts to turn every block of text be¬ 
tween blank lines into items* If the block 
is more than 350 characters long, it turns 
the leftover text into a note attached to 
that item* Then you go into Agenda and 
use the Import command to bring in the 
file. Once the process is finished, the 
program will arrange the new items 
within any of the categories that you have 
set up* 

For text that's in a standard format, 
you can set up definition files to guide 
TXT2STF. For example, text following 
the word “To:" could be defined as a 
category* Agenda comes with a preset 
definition file to deal with text from 
Lotus Express electronic mail files. 

Agenda also comes with two pop-up 
terminate-and-stay-resident (TSR) util¬ 
ities, called Items and Clipboard, which 
you can use to import information from 
other applications. Both are based on 
Lotus Metro, Lotus's TSR desktop-man¬ 
agement program. Items is a pop-up text 
editor for jotting down up to 10 new 
Agenda items while running other pro¬ 
grams. You invoke Items by pressing the 
Shift-Alt-I keys, and you can transfer in¬ 
formation created in Items to a struc¬ 
tured file for importing later as items or 
notes in your Agenda database. You can 
also set Agenda to automatically import 
structured files each time you run the 
program. 

Clipboard allows you to grab the con¬ 
tents of a screen and transfer it to an item 
or note in Agenda. You invoke the pro¬ 
gram by pressing the Shift-Alt-D keys. 
Clipboard can save an entire screen, or 
you can specify lines or blocks of text 
and format them as items or notes. Later, 
when you run Agenda, you can move the 
cursor where you want the information, 
call up the Clipboard, and import the 
data* 

Lasting Impression 

As a note processor. Agenda works well. 
After I learned all the ins and outs of 
categories, items, filters, views, and so 
on, Agenda was fun to work with. There 
seemed no end to adding new categories 

continued 


VmY DESIGN YOUR PRODUa 
AROUND A CONIPUfER? 

Design the computer in. 



little Boanr‘/286 

Built-In VS* buUt-aftsund* External mean 

t»Qxcs. boiriis, liackpLuits, cables, and reliahility 
problems. Arapro's Littk Boards give you a compkic 
system on a single bo^ you can Ixjild riglit into 
your product. 

Small siM* Big power* Eliminate the bulk arnl 
constramLs of muld board, backplane based systems, 
Embed a Uttic Board that requires just 2/3rds the 
power and volume of a floppy drive. But with 

the fijll power of a PC or AT®. 

Fully compatible* iJttle Boaxd/286 and Uttle 
BoordyPC arc functionally identical to muib-board , 
PCs and ATs, llicy run PC-DOS™ 2.0 to 3.X. They 
run langiiages, compilers and applications. 
You'll be standing on a proven Ibundatiun of 
hardware and software. 

Ampro'a Fingle Board Systems. It’s all there. Up 
to a Megabyte of RAM. RS-232C and Parallel ports, 
AT/PCHCompatibIc controllers and bus expansion. 
EGA/CGA/MDA and HercuJes"'-compatiblc video 


Little Boord/PC 

options. Even opUorul soLid siate dbik. Plus SCSI 
support for hard disk, tape, npdeal drives, bubble 
drift's... you name it. And, low power consumption 
(+5VDC, less than gW) and a wide operating temp¬ 
erature range (0 to 60® C). Perfect for standdone 
nperadon and harsh environments. Anywhere that 
reliability is a critical consideration. 

Avallal>k woridwlde. For inforniatlon and the 
name of your nearest U.Sl or international AnipJO 
representative^ call us at the number bfhjw. Qr 
write for yede Board Product information. 

408 - 734-2800 

Fax:40«*^4-2939 TUtWOM)! 


COMPUTERS. INCORPORATED 

113<l Mountain Vkrw/Alviso Rood 
Suanyvak. CA <Moa 9 


a 72D.3S9«i AuaSnla—43-2ffl/45 4$ &1; Can*ci»H16lW) 43a-0IKfl; 0«nnnrti -« 3 M 20 30; Flrttln4l-35B 0 585-322; FnmcB-33i 
4502-181X1; a«rB««nY. Wikt-49 89 €11*8151 l«n*i-972 3 49-16-96; lli3>v-39 6 811-9406; Japui—81 3 2S7-263D: N«ltierlindi- 
010*411 86 2Di Sfi^i-M34 3 204-2039; 5 wndwi-^G Q SS-OChfiS; SwttzHtnd—41 T 740-41 -OS; IMhed Kbifldvi—442 064-35^1 T: USA AMPRO 

TTadamartiSi; IBM, AT—IBM Cdrp.; l4wHjlas—Henajlss COmeulw Technology. Nic.;lMS-DOS^MIicraBafl Conn; LittiBBaflrrf - Ampfo Cooiputera, Inc. 
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The World's Most Popular 
Transputer Development System 

Since 1986, the MicroWay Monoputer has ’ 
become the favorite transputer develop- - 
ment system, with thousands in use world- : 
wide. Monoputer/2 extends the original 
design from 2 to 16 megabytes and adds 
an enhanced DMA powered interface. The 
board can be used to develop code for 
transputer networks or can be linked with other 
Monoputers or Quadputers to build a transputer 
network. It can be powered by the 20 MHz T414 
or T800 or the new 25 MHz T425 or T800. 

Fortran and C Make Porting a Snap! 

Microway stocks parallel languages from 3L, Logical Systems and 
Inmos. These include one Fortran, two Cs, Occam, Pascal, and 
our own Prolog. We also stock the NAG libraries for the T800 and 
Rockfield’s structural and thermal finite element package. A single 
T800 node costs $2,000, yet has the power of a S10.000 386/1167 
system. Isn't it time you considered porting your Fortran or C 
application to the transputer? 
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Mainframe Power 
For Your PC! 


MicroWay’s Quadputer is the 
most versatile multiple transputer board 
on the market today. Each processor can have 
1,4 or 8 megabytes of local memory. In addition, two 
or more Quadputers can be linked together with ribbon 
cables to build large systems. One MicroWay customer reduced 
an 8 hour mainframe analysis to 15 minutes with five Quadputers. 
giving him realtime control of his business. 


For further information, please call MicroWay’s Technical Support staff at (508) 746-7341. 



World Leader in PC Numerics 


P.O. Box 79. Kingston. MA 02364 USA t508) 746-7341 
32 High St., Kingston-Upon-Thames. U.K., 01-541-5466 
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428 







And we’ll ship il Lo you KKhlK lor 30 cloys. 


The bad news is. this Is a quiz. 
The good news is, weTe going lo 
make il easy. 

All ihrcio of Ihese 24-pin dot 
matrix primers arc versaliie, rug¬ 
ged office-quaiily printers. They all 
provide a variety of type styles and 
compatibility with most popular 
software. But there’s oniy one Top 
Dot. And all the clues you need 
to find il are right here in this ad. 

Top Dot's high performance 
features include combined letler- 


qualily text and graphics, color 
printing, and a sizzling 480 cps 
draft speed. 



SelectDial puts total printer control at your 
fingsnips. 


A unique Select-Dial™ feature 
gives Top Dot effortless, fingertip 
control. And piug-iti Intelli-Cards™ 
provide instant software upgrades. 

Top Dot’s $1085 price is a 
remarkable $400 below compara¬ 
ble printers. Even more remarkably, 
it includes toll-free hotline support, 
a 2-year warranty, an unheard-of 
full year of on-site service, and for 
$25. a Outck-Starl kit packed with 
$150 worth of supplies, software, 
documentation and more. 


Eptson Js a rr.gkBl.PiTd trademark of Seiko Epeon Goiporation. Accei 500, Select-Dial and liit.e-l]k Card are iradeniarkB of Advanced MaU-Fx Itehrtialdgy, IlHi I08B Advanced Matrix Tfxihnology Inc. 
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REVIEW 

THE DATABASE REDEFINED 


And only Top Dot is available in 
your choice of finish; Executive 
ilack or traditional Ivory. 

You have to visit a dealer to buy 
.wo of the printers on this page. 
Jut you can get Top Dot delivered 
,0 your door by UPS.® 

Just call l-SOO-eST-TSTS, cor- 
■ectly identify the Top Dot, and 

COMPARISON CHART 


Print sptcu 
(12cpi) 

AMT 

Accel'500 

Kpson 

1j0'2500 

Toshiba 

P351SX 

Draft Mode 

480 cps 

324 CpS 

300 CpS 

Memo Mode 

200 opts 

M/A 

M/A 

LQMode 

eocps 

90cps 

100 CpS 

Plug-in fonts 

card 

card 

cartridge 

Color printing 

standard 

m 

optionait 

Warranty 

24 mo 

18 mo 

18 mo 

On-site service 

lyr 

N/A 

N/A 

Price 

51085 

$1449tt 

51499 tt 

Starter Kit 

$2S 

M/A 

m 


1239 ft inafit}t3mpc;r's suggested fist price 

ve’ii ship it to you. FREE.* if after 
10 days, the Top Dot hasn’t become 
ndispensable to your office, just 
send it back. Otherwise, do nothing. 
iVe’ll charge $1085 to your credit 
}ard or bill you against your pur¬ 
chase order. Thai's ail there is to it. 

And if you’re still not sure of the 
mswer, don’t worry. Our operators 
vill give you three chances to gel 
t right. 



Hiick-Siait Kit contains stales, cabie, soft- 
are (k)cumenlation—even transparency 
laleriais. A $150 value far only $25 with 
bpDoL 

KCa-500' 

l« 0-6377878 



Ventura Pcripberak§ 

100 Rancho Road, Suite 27 
Thousand Oaks. California 91362 


and views until the data had been 
squeezed dry of every conceivable rela¬ 
tion. I could add or modify categories to 
settle even the most trivial, transitory 
question. With all this potential and 
power at my fingertips, the important 
question was where to stop. Unlike the 
comforting straight jacket of conven¬ 
tional databases. Agenda lets you face 
the disquiet of unending choices* 

The only hitch was that, after adding 
or modifying categories, I had to run the 
Execute function to resort the database. 
This took several seconds and detracted 
from the feeling of immediate response 
that the rest of Agenda gives you* But the 
Execute requirement steers you into a 
routine of adding categories, sorting, ex¬ 
amining the results, modifying catego¬ 
ries, and resorting—thus, narrowing in 
on what you want* 

And while the categories could have 
complex definitions, I found that I would 
start with simple definitions and add 
modifiers and complexity until I saw 
what I wanted in terms of what the data 
offered* Complexity is not a require¬ 
ment, but the potential is there when 
you're ready for it. 

Word Problems 

Where Agenda falls down is in its 350- 
character limitation for items. That's 
only about 60 words, or about three sen¬ 
tences. This is particularly bothersome 
when importing structured files. When 
creating a structured file, if you separate 
every paragraph with a blank line, every 
paragraph becomes an item* But practi¬ 
cally speaking, data you want to import 
isn’t always in this format* When im¬ 
porting items such as news stories, jour¬ 
nal entries, and text notes, 1 kept running 
afoul of paragraphs that were longer than 
350 characters* 

The remaining text in each paragraph 
becomes a note* But Agenda doesn’t use 
the contents of notes for sorting, and 
meaningful information can as easily be 
at the end of a paragraph as at the begin¬ 
ning* After downloading information 
and handing it to Agenda for categoriz¬ 
ing, you have to go through the list of 
items to see which run on into notes. The 
only solutions are either to divide up the 
material into short blocks before submit¬ 
ting it to Agenda or to copy the contents 
of each overflow note into separate 
items. 

A Lotus spokesperson said that most 
people in this situation write an item-size 
summary (or use the headline as an item) 
and attach the document to it as a note. 
The Lotus Express import definition file 
that comes with Agenda uses the subject 


line as an item, the message date as the 
entry date, the “to” and “from” fields as 
categories, and the body of the message 
as a note. 

Nevertheless, Agenda isn’t well suited 
for text analysis* You couldn’t, for exam¬ 
ple, download news items from BIX and 
have Agenda automatically filter and 
categorize their contents* Agenda is 
more of a self-sorting notebook that’s 
tuned to one- or two-sentence personal 
reminders* 

An additional stumbling block is that 
Agenda lacks numeric-processing capa¬ 
bilities* To Agenda, numbers are simply 
alphanumeric characters that it sifts and 
sorts* It can categorize items on the basis 
of any numbers Aey contain, but it can’t 
add up or compare those numbers. For 
example, when I imported my personal 
finances database. Agenda was able to 
break out every telephone bill I had paid 
during the year, but it couldn’t add up 
those bills. 

Deciding Factors 

Most successful programs are analogous 
to existing business tools. Spreadsheet 
programs are based on spreadsheets, 
word processors on the typewriter, and 
the database on the filing cabinet, for ex¬ 
ample* With Agenda, the concepts aren’t 
so intuitive, although the program is easy 
to use once you’ve climbed the learning 
curve. 

The idea of creating a self-sorting 
notebook is interesting, but for many 
people the need to organize such random 
notes may not be compelling enough to 
justify using Agenda* And as a textual 
database. Agenda is limited by its 350- 
character-maximum item size* 

If Agenda’s item-size limitation were 
taken away, it could be a powerful text 
processor for automated research and 
data analysis* Combined with math 
functions, the program could offer all 
the database power that most people 
would ever need—and without all the 
irksome constraints of database pro¬ 
gramming* 

Agenda will appeal to a select group of 
busy managerial types who are not only 
experienced in using computers but have 
reached the point where the PC has be¬ 
come central to their work. If you’re in 
the habit of doing everything on a PC, 
Agenda may prove seductively attrac¬ 
tive. Otherwise, you’ll probably shrug 
and move on. ■ 


Lamont Wood is a freelance writer in the 
computer and electronics fields and lives 
in Skn Antonio, Texas. He can he reached 
on BIX as 'Iwood, ” 
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"The Date world 266 [12 MH z] AT compatthle...[ie]««, 
th6 fastest machine of the nine tested In that review 
[July 1966]/“ fSep!«mber27. 19S8). 

and 

speed and excellent compatibility... hund reds of 
dDllars less expensive than other AT compatible. 



EDITOR’S 

CHOICE 


NOW! 
20MHz 286 
SI = 22.5 



'^Marvelously cheap, powerful 
alternative outperformed the 
0 ther 286 ’s ..." 

(October 11, 1988) 


DATA^aaS 12MHz 

80286 running at 8/l2Mh;£.0/l wail state 
Phoenix BIOS sid. (Award BIOS opt.) 

512KB of RAM. expandable lo.lMB on board 

Socket for 80287-8, -10 

200W power supply 

Real-lime clock with battety backup 

1.2MB floppy disk drive 

Moppy/hard disk controller 

(iT interleave coni rollers available) 

101-key keyboard with Vlick’’ 

Mono card w/parallel pon (720x348) 

TfL monitor with tilt/swivel base 

$1195 


Portacofnp II 

80286 running a! 8/12Mh7.0yi wait slate 
Phoenix BIOS std. (Award BIOS opt.) 

512KB of RAM. expandable to 1MB on board 
Socket forS028741. -10 
Real-time clock with battery backup 
1.44MB S-S** floppy disk drive 
20MB, 39ms. self-parking hard drive 
102-key keyboard with "click'' 

Su pert wist backlil LCD. 640x400 res. 
RGB/monochromc output port 
Weighs under 20 Lbs. 

L2MB external (loppy drive opt, 

Caijiying case available 

$1975 


DATA-286 20MHz 

80286 running at l{)/20Mhz 
AWARD BIOS sid. 

1 MB of RAM. exp. to 2MB on hoard 

RMS 4.0 support for memoiy over I MB 

Socket for ^287 

200W power supply 

RcaLtimc clock with baiteiy backup 

IJMB floppy disk drive 

1:1 interleave floppy/hard disk controller 

JOl-key keyboard with "click" 

Mono card w/parallel port (720x348) 
TH. monitor wilh UJl/swivel base 

$1555 


COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 



Vertical Case 

Front panel on/off switch 
220W power supply 
6 half-height drive baj-s 
Dimensions; I6 3/4"(D) x 

7 3/8"(W)KiS5/8"(H) 
Available for 286-/386- models 



DATA-386 

4.77/6/8/l6MIfz {20MHz opt.) 
IMBofRy\M. exp. to iOMB 
Phoenix BIOS std. (Award opl.) 
220W power supply 
L2MB floppy disk drive 
F1opp)7hard disk controller 
lOi-key keyboard with "click" 

Five 16 and iwo 8-bit slots 
Mono card and monitor $1995 





portacomp I 

8028^>8/12MHz.0/l wait 
Phoenix BIOS std. (Aw-ard opl.) 
512K RAM (exp, to IMB) 

200W power supply 
1.2MB 5.25" floppy drive 
2DMB hard disk drive 
Supertwisi backlit LCD 
RGB output port 
5 expansion slots 
1 parallel, 2 serial ports $1875 


Datiworki Keyboard 

101-key enhanced layout 
L-shaped large return key 
Integrated dust cover (paper rest) 

$89 


Color-CDdad key aet for 
WordPertecI available! 


Prices subject to change. No charge for credit card, check C.O.D. 30 day moneyback guarantee (Shipping charges non-refundable). 



Dealer/overseas inquiries welcome 

In-Callf. 1-800-722-7734 INFO: (213) 695-3777 
Out-Calif. 1-800-722-7702 TECH: (213) 699-8250 

Monday through Friday, 7 A.M. to 6 P.M Saturday 9 A.M. to 3 P.M. PST. 3733 San Gabriel River Parkway, Pico Rivera, CA 90660-1 


A PREFERRED COMPUTER SYSTEM 



















Appucation Review 



MacDraw 11 

1 



Can you teach an 
old drawing program 
new tricks? 


Rusel DeMaria 


M acDraw 11 from Claris may 
not set all the new standards 
for drawing programs, but it 
is a well-designed graphics 
tool that is much better than its predeces¬ 
sor. This product is entirely rewritten, 
and it has an exceptional user interface, a 
greatly improved redraw, and some very 
nice new features. With multiple layers, 
user-definable fill patterns, zooms from 
3.12 percent to 3200 percent, preset 
views, libraries, and much more, Mac¬ 
Draw U is easy to use and versatile. 

MacDraw 11 ($395) runs on a mini¬ 
mum configuration of a Mac 512KE. 
The package includes a program disk, a 
tutorial di^, a user’s guide, and a quick 
reference card. 

At First Sight 

When you first work with MacDraw 11, 
you can learn from a tutorial program 
written with VideoWorks II or follow a 
more detailed tutorial in the MacDraw II 
manual. From there, you can move to the 


reference section of the manual or use the 
handy quick reference card. The hands- 
on tutorial in the manual uses a pair of 
sample house plans to illustrate many of 
the drawing techniques. In particular. 
Floor Plan ^ includes four layers and al¬ 
most 600 objects. 

As good as these practice drawings 
are, they immediately point out one pos¬ 
sible flaw in the program. These docu¬ 
ments use a lot of memory when opened 
on a large-screen color monitor set for 
256 colors. My Mac II has 5 megabytes 
of RAM and a 16-inch SuperMac moni¬ 
tor. Even with that much RAM, I was 
unable to open these drawings until I 
lowered the resolution to 16 colors—de¬ 
spite the fact that neither sample docu¬ 
ment uses color at all. In some cases, for 
instance when importing a PICT file, I 
was forced to change my configuration to 
monochrome, something of a crime 
when you become used to full color. 
MacDraw II does not support color 
PICT2 files but will import them in 
monochrome—not always with meaning¬ 
ful results, however, since the definition 
of color details in a darker-colored 
PICT2 file may be lost when converted to 
black and white. 

Claris explains that MacDraw II keeps 
more drawing information in memory to 
speed up the screen redraw, and with 
color on, the program is ready to use 
color whether the drawing currently con¬ 
tains it or not. The company also pointed 
out that I was using a large-screen moni¬ 
tor and MultiFinder, both of which use 
up RAM. The company suggested that I 
go into MultiFinder and reallocate as 
much RAM as possible for MacDraw II, 
or that I should just run with the Finder. 
After following their advice, I had no 
trouble loading the practice drawings. 

Familiar Interface 

The MacDraw II interface features a host 
of menus, keyboard shortcuts and tech¬ 
niques, and the inevitable tools palette 

continued 
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MacDfEw M versian 1 


Type 

Drawir>g program with CAD and text 
features 

Company 

Claris Corp. 

440 Clyde Ave. 

Mountain View, CA 94043 
(415)960-1600 

Fomiat 

Two BOOK-byte program and tutorial 
disks 

Language 

MPW Pascal 

Hardware Heeded 

Mac 512KE, Plus, S£, or 11; supports 
Imagewriters, LaserWriters, various 
plotters, and other devices 

Documentation 

Sasic user's guide with tutorial, guided 
tour on disk, quick reference card 

Price 

$395 (upgrade for previous MacDraw 
owners is available at a reduced price) 

Inquiry 901. 


that has become a standard in Mac pro¬ 
grams, One notable feature of MacE)raw 
n"s tool palette: Single-clicking on a tool 
makes it available for one use (to draw 
one line or circle, for instance), but dou¬ 
ble-clicking on it leaves it active until you 
select another tool. The basic tools in¬ 
clude selection, te:xt, tine, rectangle, 
oval, rounded rectangle, arc tool, free¬ 
hand drawing, and polygon tool. 

One tool lets you toggle between creat¬ 
ing, resizing, and moving objects from 
their center points, or from the edge 
when you point to and click on them 
once. When you double-click on this 
tool, you open a dialog box of prefer¬ 
ences that lets you choose between se¬ 
lecting objects across layers (or in the 
current layer only), automatically clos¬ 
ing polygons during creation (or closing 
it manually), and setting mouse con¬ 
straints on object manipulation. 

Arrow icons let you move up and down 
layers, and the appropriate icon is grayed 
out if no layers exist above or below the 
current one. Below the l^cr tools are the 
zoom icons that let you zoom in or out 
while displaying the current zoom level 
in a small box, A single click on the box 
returns the image to full size. MacDraw 
II provides exceptional accuracy when 
you work with zooming, and, at high 


magnification, it lets you edit objects 
with an accuracy of 2000 dots per mch. 

Zoom keeps any selected object on¬ 
screen, so you can zoom on any portion 
of a drawing. Since MacDraw II draw¬ 
ings can be quite large, this is a very use¬ 
ful way to examine specific portions of a 
drawing. In fact, drawings can be up to 
69 square feet in size at the largest scale. 
Fortunately, MacDraw II features an 
auto-scrolling feature and a map screen 
that lets you manipulate objects on draw¬ 
ings larger than a single screen. 

The pattern palette stretches across the 
top of the screen. The current fill pattern 
is displ^ed on one side and the current 
line pattern on the other. You can choose 
a new pattern by clicking on the one de¬ 
sired, MacDraw II can support up to 
16,000 patterns, and you can customize 
patterns at will, both in black and white 
and in color. Even if you don't have a 
color monitor, you can define color pat¬ 
terns and print them to a color device. 

Many other aspects of the program can 
be customized, and these features form 
the basis of the product’s strength. For 
instance, you can customize dashed line 
patterns, font sizes, pen sizes, line spac¬ 
ing, and rulers. You can measure Lines in 
inches, centimeters, or points, and they 
can be as small as O.DOl points. What is 
especially gratifying is that you can de¬ 
fine pen sizes, fonts (with special ef¬ 
fects), font sizes, and even special views 
of a drawing and i Delude them on the 
menus. You can define each of six preset 
rulers in inches, centimeters, feet, and 
miles or kilometers with scaling and di¬ 
visions per unit. For instance, you could 
define a ruler that measured 10 miles to 
the inch, with 10 divisions per inch (each 
representing 1 mile). 

CAD Features 

MacDraw II has what I would call a very 
good set of basic features, including 
some that might normally be found in 
CAD programs. You can rotate objects 
or text within 0,1 degree, or you can con¬ 
strain the rotation to 30, 45, or 90 de¬ 
grees (or a custom setting of your choos¬ 
ing). You can draw lines with arrows at 
one or both ends (even the arrowheads 
are customizable) or auto-sized (showing 
the dimensions within the line according 
to the current scale as defined on the 
ruler). When you draw an auto-sized 
line, you can also stretch, rotate, or 
squeeze the line , and the size label varies 
to reflect the changes. 

Another feature shows the position of 
the cursor in terms of distance from the 
zero point of the ruler (which you can re¬ 
set easily by clicking anywhere on a 


ruler). Clicking on an object shows you 
its dimensions, which allows you precise 
control when you resize it, and moving 
the object automatically shows you the 
amount of shift from the starting point, 
lines display with a starting point, an 
ending point, and angle information, so 
you can rotate them precisely. 

Smoother User 

Freehand drawings and polygons may be 
smoothed to eliminate sharp or jagged 
edges or comers. Specific angles may be 
locked, however, to prevent smoothing. 
Smoothing can dramatically change an 
object, and even if you lack artistic 
skills, you can produce pleasing shapes. 
If the original shape is not satisfactory, 
MacDraw II lets you reshape objects; you 
can even add new handles anywhere on 
the shape. Smoothed objects must be 
unsmoothed to be reshaped, but that is 
about the only restriction. 

You can also control objects in several 
ways. You can group or ungroup objects, 
even across layers, lock objects to pre¬ 
vent modifications, or toggle an auto¬ 
grid feature that automatically aligns ob¬ 
jects to grid points. There are several 
options that let you align objects with ref¬ 
erence to the grid. You can also distrib¬ 
ute objects with reference to each other, 
either vertically—arranged by tops, cen¬ 
ters, or bottoms, or by width—or hori¬ 
zontally-arranged by tops, centers, or 
bottoms, or by height. These alignment 
and distribution features help make neat, 
regular drawings. 

You can also duplicate objects, flip 
them horizontally or verUcally, and ro¬ 
tate them with precision. Objects natu¬ 
rally stack on each other, and you can 
move a selected object forward or back¬ 
ward in the stack, or to the front or back. 

One of the most exciting features of 
MacDraw 11 is its effective use of 
layers—up to 500 of them in a single 
drawing. Many programs allow multiple 
layers in drawings, but few do it as 
smoothly and intuitively as MacDraw n. 
Bach layer is automatically numbered, 
but you can give ai^ layer a name, such 
as wiring, plumbing, or landscape. The 
current layer is displayed in the title bar 
of the window, so you always know 
where you are. You can specifically hide 
any layer if you don’t want to view it, but 
ordinarily, you see all layers below the 
current one. You can rearrange layers to 
different positions in the stack, so you 
aren't locked into any one arrangement. 

Ordinarily, you only create and edit 
objects on the current drawing layer, but 
you can set the program to let you work 

continued 
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Fred Molinari, President. 


APPLICATIONS 


Business. Graphic Arts, 
and Entertainment 


Scientific 


Industrial 


These are just a fewof the 
16,77^216 colors 


your PC AT can process 
using our (HSI) Color 
Frame Grabber. 


Animation 

Electronic prepress 

Electronic publishing, either 
true color or gray scale 
Film colorization 
Picture databases 
Slidemaking 
Training 


Astronomy 

Medical diagnostic imaging 

Microscopy 

Modeling 

Motion analysis 

Remote sensing 

Surveillance 


Machine ^idance 
Machine vision inspection 
-Agriculture (fruits & vegetables) 
-Cosnietics 

-Electronic components 
-Food 
-Textiles 
Robot guidance 


Some color combinations may not grab you. But for the 
first time ever, our DT2871 (HSI) ColoT Frame Grabber and 
Aurora software let you grab, process, analyze, and display 
color images in real time on the PC AT. You can even import 
color images using the Tag Image File Format (TIFF). 

As if that’s not enough of a breakthrough, the DT2871 
offers 512 X 512 X 32-bit pbcel resolution, text and graphics over¬ 
lays, and-grab this!-hardware hue, saturation, and intensity 
(gray level) processing. 

Even if we don’t have the greatest taste for colors, you 
have to admit our taste for technology 
is excellent. Give us a call today. 

(617) 481-3700. 

< UT-ConnecC is an open interface specification 
which permits the direct connection of stand-alone 
data acquisition and fi^e grabber boards to pro¬ 
cessor boards for ^eatly accelerated signal (DSP) 
and image processing. 


TRANSLATION 



World Headquarters: Data Translation. Inc.. 100 Locke Drive. Marlboro, MA 01752-1192, (617) 481-3700 Tlx 951646 

United Kingdom Headquarters: Data Tran^ation Ltd., The Mulberry Business Park, Wokin^am, Berkshire RGll 2QJ. U.K. (0734) 793838 Tlx 94011914 
West (Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66. 7120 Bieti^im-Bissingen, West (^rmany 07142-54025 

International Sales Offices: Australia (2) 662-4255; Belgium (2) 735-2135; Canada (416) 625-1907; Chile (2) 25-3689; China (408) 727-8222, (8) 721-4017; Denmark (2) 274511; Finland (90) 
372-144; France (1) 69077802; Greece 95M944. 527^39; Hong Kong (3) 771-8585; India (22) 23-1040; Israel (3) 32-4298; Italy (2) 82470.1; Japan (3) 502-5550, (3) 375-1551, (3) 355-llU; 
Korea (82) 756-9954; Netherlands (70) 99-6360; New Zealand (9) 504-759; Norvray (02) 55 90 50; Portugal 545313; Singapore 7797621; South Africa (12) 46-9221; Spain (1) 455-8112; 

Sweden (8) 761-7820; Switzerland (1) 723-1410; Taiwan (2) 709-1394; United Kingdom (0734) 793838; West Germany 07142-54025. 

IBM PC AT is a registered trademark of IBM. Data Translation is a registered trademark of Data Translation, Inc. 
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CircU 78 on Reader Service Card 



















Circle 27S an Reader Service Card 


SMART- 

CABLEMAN® 



### APPLETALKfMAaNJOSH NETWORK 
HARDWARE 

FIGURE APPLETALK ADAPTER KIT 
KS^AWI APPLETALK ADAPTER FOR 
MAaNTOSR 

KS^A-WI P APPLETALK ADAFTER FOR MACfN- 
7DSM PLUS 
PATENT IN TAIWAN 
FIGURE (2) & (3) PHONENT » KIT 
KS-A-Oa2 PHONNET KTT FOR MACfNTOSH 
KS—A-003 PHONt^ KfT FOR MAONTOSH 
PLUS 

PATENT IN TALWAN 
FIGURE (4) BCS^ TERMINATERS 
K&3W4 MALE TERMiNATER FOR MAQN 
TOSH NETWORK 

KS-^^&OOS MALE TO FEMALE TERMfNATER FOR 
maNTC^H NETWORK 
PATENT m TAIWAN 
FIGURE (5) SCSI^ CABLES 
EXTENSION CABLE. HARD DISC CONTTTOL 
CABL. FLOPPY D/SC COATmOL CA0LE, INTER¬ 
FACE DATA CABLE — ETC. 

me PS/2 KEYBOARD ADAPTER KTT 
FIGURE (fi} PS/2 KEYBOARD ADAPTER KIT 
KS-HX^ PS/2 KEYBOARD ADAPTER FOR PC 
AJ/XT KEYBOARD TO PULLY COM¬ 
PATIBLE WITH PS/2 SERIES 
PATENT IN TA/WAN 


OUR INTEGFIATED PRODUCTION FACILITY AND 
STRONGLY OC PROCESS. TO OFFER ‘ZERO 
DEFECT’ ’ON VMS DELIVERY’^ AND 
“REASONABLE PRICE’’. ON FULLY PRODUCT 
RANGES = CABLES. GENDER CHANGERS, 

DATA SWITCHBOXES. ^ ETC 
PLEASE CONTACT US FOR DETAJL 

AGENT WANTED 


TFL GROUP LEADER: 

TAIWAN FitST LINE COMPUTER & 
CABLE CORP. 

P.Q. BOX 12472 TAIPEI TAIWAN. f?.0 C. 
FAX: m6-2-591QQ04 (REP). 

86&2'5942^ (REP) 

TELEX: 29393 TELK^EE 
TEL: 886-Z-5925W2 (REP) 

PHOiVeWET*. SCS/*. -*■ REGtSTBATFD MARKS 

OFJFL QROUF 

PC A T/KT PSS Af^ P^ISTRATED WkRKS OF JtQU 

APPLETALK, UtACPiTOSM ALtQ tiAt^iNrOSt^ PtOS AP£ R&itSimAT£D 
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REVIEW 
MACDRAW II 


on multiple layers at once. This leads to 
exceptional control over a drawing since 
you can treat all layers as a single unit or 
separate them as necessary. Since layers 
are so easily defined^ selected, and 
moved, anyone should be able to benefit 
from these features, not just advanced 
graphic artists. 

Image Libraries 

MacDraw II also features some fine 
document-level controls. You can save a 
drawing as stationery, meaning that you 
can use it as a template for later draw¬ 
ings. Along the same lines, MacDraw II 

Y 

■ oucan 

set the program to work 
on multiple layers 
at once. 


features a document-oriented library 
feature that lets you select any object and 
save it as a library item. You can even 
select several objects (or even all objects) 
in a drawing and then save them one after 
the other as library objects. Each library 
object has a name, and it is displayed in a 
dialog box with its picture and percent¬ 
age of reduction. You can even paste in 
library objects with automatic scaling 
an object created originally in one 
scale can be resized automatically to fit 
in another drawing with a different 
scale). This principle even applies with 
ordinaTy cut-and-paste from the Clip¬ 
board, For instance, suppose you rescale 
an existing drawing. The existing objects 
will not change in scale, but if you cut or 
copy them, then paste them back using 
Command-Shift-V, they will paste back 
to the document rescaled. 

Although each library is specific to a 
document, you can use any document’s 
library as a source for images, so there is 
nothing to prevent you from sharing li¬ 
braries. In fact, some documents might 
be designated as source libraries, and 
you open them whenever you require par¬ 
ticular graphics elements, 

MacDraw II has a few nke text fea¬ 
tures, You can easily create labels or 
multiple-line, word-wrapped text ob¬ 
jects. In addition, you can cut, copy, and 
paste text to and from text objects. One 
example showed a newsletter created 


with MacDraw II, The text areas were 
predefined, and the text for each section 
was pasted in from a word processor. 
Pasted text automatically wraps to the 
text-object borders. Change the size or 
shape of the text object, and the text 
wraps to the uew borders. You can even 
select specific sections of text and 
change fonts, sizes, line spacing, and 
color. In short, Mati)raw 11 offers good 
text-control features that go beyond the 
capabilities of most drawing programs. 

Although MacDraw 11 is not a Post¬ 
Script-based program and won’t save 
PostScript files, it does print to Post¬ 
Script or QuickDraw printers and pro¬ 
duces smooth and accurate results. In 
larger documents, you can choose the 
order of pages to print; with color docu¬ 
ments, you can even print color separa¬ 
tion layers automatically with industry- 
standard registration marks. 

The Final Draw 

My only major complaint about the prod¬ 
uct is its use of memory with color sys¬ 
tems, There seems to be plenty of room if 
you set your system to monochrome 
(two-color) mode or allocate all RAM to 
MacDraw II, but memory quickly evapo¬ 
rates in color modes. In fact, people 
using Macs with I megabyte or less and 
with large system files, INITs, or other 
RAM eaters may not be able to load doc¬ 
uments of any reasonable size. 

MacDraw II is a basic drawing pro¬ 
gram; It doesn’t have heavy-duty CAD or 
exotic drawing features. If you are look¬ 
ing for more CAD features, you might do 
well to look at Claris CAD. It is a super¬ 
set of MacDraw II with more CAD-like 
features. And if you have a need for spe¬ 
cial drawing effects, such as shadowing, 
fountain shading, curved text, automatic 
stenciling, and the like, you might look at 
Illustrator 88, FreeHand, or Cricket 
Draw, Still others might prefer some 
combination of paint and draw programs 
and should look at SuperPaint, Pixel 
Paint, or even MacPaint to work in con¬ 
junction with MacDraw 11. 

I found MacDraw II to be easy to learn 
and use, versatile enough for many draw¬ 
ing tasks, and a fine program overall. It 
does not have many ‘’Gee Whiz*’ fea¬ 
tures, but its list of basic features and its 
human engineering are all to its credit. If 
ycfti are already a MacDraw user, you can 
still use your existing drawings, and, of 
course, MacDraw n is compatible with 
other Claris products, a 


Rusel DeMaria is a freelance writer 
living in KulCf Hawaii. He can be 
reached on BIX as ''demaria. ” 
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OUR fiP DEVELOPMENT TOOLS 
HELP PROJECTS GET ON THEIR FEET. 




The “creature” shown above doesn’t 
depict a futuristic lunar landing Rathei; 
it represents a polar landing of a sophis¬ 
ticated weather monitoring device A 
new parachute-deployed device that 
instantly transmits vital environmental 
data to waiting scientists. And whose 
Antarctic installation and erection now 
happen automatically, in a matter of 
minutes, allowing critical data collection 
in remote areas that were impossible to 
reach before 

This “Self-Erecting Weather Station" 
sponsored by the National Science 
Foundation and designed and developed 
by Polar Research Lab, was made pos¬ 
sible by Avocet and AVSIM™, Avocet’s 
unparalleled simulator/debugger 



The AVSJM FuU-SaieeEL Display 


Unequaled capability 

Polar Research needed AVSIM’s 
sophistication to control the sensors 
in the weather station’s “le^" and to 
create its transmitter, AVSIM’s detailed 
on-screen CPU simulation, unlimited 
breakpoint kicility, and unique “undo” 
capability gave their engineers the ease of 
use and flexibility that allowed them to 
execute and test the software even before the 
hardware was ready. Saving crucial time 
and flustiation in both the programmirig 
and testing phases of development. And 
money, too: at only $379, AVSIM is a 
fraction of the cost of additional 
hardware. 

Complete compatibility: 
hrom the ground up 

Best of all, AVSIM is completely 
compatible with our AVMAC™ macro 
assemblers and our AVOCET C™ cross 
compilers-the ideal combination of 
tools which gives you a comprehensive 
development solution. 

AW)CET 

SYSTEMS* INC. 


THE SOURCE EOR QUAUTY |iP DEVELOPMENT 


Get your own project off the ground: 
try before you buy 
Try the AVSIM demo yourself for 
30 days. If you’re not satisfied for any 
reason, return the unopened program 
disk for a full refund - less $35 for the 
demo disk and manual, which are yours 
to keep. 


Free Catalog 



Call Toll-Free 1-800-448-8500* 

For your tee catalog, to ordei; 
or for more information about 
AVSIM and other Avcktcc products. 


Call Avocet today and ask about our 
complete line of affordably priced soft¬ 
ware and hardware pP development 
tools. Discover how we can help you get 
your next project on its feet, too. 

@1988 Awh Sywtm, Int AD ngfia R«er«ed. 


TOOLS 


Avocet Systems, Inc„ 120 Union St„ P.O. Box 49QAX, Rodcport, ME 04SS6 I *In Maine, oi outside US., call (207) 236-9055 / TLX; 467210 Avocet Q t FAX; (207) 236-6713 
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Review Update 



Benchmarks at a Glance 

Here are the combined results of all the microcomputer systems 
tested to date using the new BYTE benchmarks 


Compiled by Steve Apiki and Stanford Diehl 


BYTE BENCHMARK INDEXES 

Machines tested with a coprocessor (descending order, fastest overall machines first) 

Computer Month FPU Low-level Applications 


Cum. 

appl. 

indx. 




CPU 

FPU 

Disk 

Video 

WP 

SS 

DB 

Sci./ 

Eng. 

Cmpir. 

ALR FlexCache 25386 

Nov. 88 

80387 

5.07 

10.55 

2.74 

2.57 

4.41 

4.13 

2.83 

5.80 

4.08 

21.24 

Compaq 386/25 

Aug. 88* 

80387 

4.22 

10.37 

2.55 

3.38 

3.72 

3.94 

3.71 

5.38 

3.69 

20.45 

Dell System 310 (386/20) 

Oct. 88 

80387 

3.91 

8.38 

3.21 

2.45 

3.45 

3.56 

2.84 

4.98 

3.41 

18.24 

ALR FlexCache 20386 

Jun. 88 

80387 

3.92 

7.93 

2.50 

2.01 

3.44 

3.51 

2.88 

4.66 

3.44 

17.94 

Compaq Deskpro 386/20 

Feb. 88 

80387 

3.61 

8.34 

2.23 

2.54 

3.20 

3.51 

3.09 

4.67 

3.45 

17.93 

IBM PS/2 Model 70-A21 (386/25) 

Sep. 88* 

80387 

4.71 

10.23 

1.64 

2.96 

3.42 

3.75 

1.52 

5.33 

2.62 

16.63 

AST Premium/386 (386/20) 

Sep. 88 

80387 

2.51 

5.26 

2.41 

1.90 

2.80 

2.90 

2.42 

3.98 

2.74 

14.85 

Tandy 5000 MC (386/20) 

Sep. 88* 

80387 

3.71 

7.91 

1.25 

2.26 

2.97 

3.23 

1.50 

4.35 

2.23 

14.27 

Everex Step 386/20 

Aug. 88 

80287 

4.11 

5.96 

1.41 

1.59 

2.94 

3.37 

1.55 

3.67 

2.46 

13.98 

Dolche 386 PAC.-20C (386/20) 

Jan. 89 

80387 

3.30 

5.35 

1.41 

2.23 

2.96 

2.78 

1.68 

3.79 

2.37 

13.58 

IBM Model 80-111 (386/20) 


80387 

2.68 

6.97 

1.53 

2.31 

2.81 

3.07 

1.45 

3.63 

2.21 

13.16 

Sun386i (386/25) 

Dec. 88 

80387 

3.61 

6.02 

5.87 

0.70 

3.24 

2.66 

2.36 

1.94 

2.96 

13.16 

IBM PS/2 Model 70-121 (386/20) 

Jan. 89 

80387 

2.66 

6.84 

1.74 

2.34 

2.63 

2.74 

1.46 

3.75 

2.15 

12.72 

Compaq 386/20 portable 

Nov. 87 

80387 

2.81 

7.37 

1.30 

2.47 

2.59 

2.83 

1.35 

3.69 

2.14 

12.61 

Proteus 386A (386/20) 

Aug. 88 

80287 

2.94 

1.42 

1.44 

1.18 

3.02 

3.20 

1.45 

2.34 

2.22 

12.23 

Toshiba T5100 (386/16) 

Sep. 88 

80387 

2.39 

4.53 

4.06 

1.90 

2.32 

2.47 

2.23 

3.05 

1.51 

11.59 

Compaq 386s (386SX/16) 

Nov. 88 

80387SX 

1.86 

5.03 

1.78 

1.87 

2.24 

2.15 

2.06 

3.01 

2.05 

11.51 

Dell System 220 (286/20) 

Dec. 88 

80287 

2.72 

1.73 

1.40 

2.02 

2.71 

2.68 

1.39 

2.55 

2.11 

11.44 

IBM PS/2 Model 80-071 (386/16) 

Nov. 87 

80387 

2.36 

5.49 

1.46 

1.97 

2.18 

2.39 

1.40 

3.01 

1.93 

10.92 

Tatung TCS-8000 (386/20) 

Aug. 88 

80287 

3.04 

1.74 

1.18 

0.94 

2.41 

2.98 

1.13 

2.09 

1.92 

10.53 

IBM PS/2 Model 70-E61 (386/16) 

Jan. 89 

80387 

2.11 

5.50 

1.55 

1.93 

2.28 

2.18 

1.35 

2.94 

1.78 

10.52 

Compaq Deskpro 386/16 

Nov. 86 

80287 

2.20 

1.52 

1.45 

1.49 

2.26 

2.40 

1.52 

2.25 

1.96 

10.38 

Amdek System/286A (286/12.5) 

Jul. 88 

80287 

2.19 

1.56 

4.16 

1.01 

2.02 

2.21 

1.53 

1.72 

1.70 

9.17 

Dell System 200 (286/12.5) 

Jul.88 

80287 

1.60 

1.72 

4.05 

1.09 

1.83 

2.01 

1.31 

1.74 

1.46 

8.34 

GRiDCase 1530 (386/12.5) 

Sep. 88 

80387 

1.68 

2.09 

3.12 

1.25 

1.67 

1.91 

1.29 

2.03 

1.36 

8.25 

IBM PS/2 Model 50Z (286/10) 

Jan. 89 

80287 

1.85 

1.80 

1.24 

1.42 

1.76 

1.72 

1.17 

2.00 

1.47 

8.12 

Arche Rival 286 (286/12) 

Jul. 88 

80287 

1.51 

1.50 

2.50 

1.49 

1.75 

1.43 

0.96 

1.84 

1.14 

7.12 

Leading Edge D2 (286/10) 

Jul. 88 

80287 

1.27 

1.25 

3.86 

0.79 

1.63 

1.24 

1.32 

1.28 

1.21 

6.68 

Epson Equity II-i- (286/12) 

Jul.88 

80287 

1.28 

1.21 

3.43 

0.92 

1.54 

1.47 

1.07 

1.22 

1.24 

6.54 

IBM PS/2 Model 50(286/10) 

Jul. 87 

80287 

1.34 

1.70 

0.82 

1.16 

1.38 

1.33 

0.85 

1.69 

1.04 

6.28 

IBM PC AT (286/8) 


80287 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

5.00 

Dell System 100 (8086/9.54) 


8087-2 

0.40 

1.42 

0.59 

0.42 

0.48 

0.59 

0.44 

0.59 

0.29 

2.39 

IBM PC XT (8086/4.7) 

• Rrst Impression—not a full review. 


8087 

0.22 

0.71 

0.32 

0.25 

0.33 

0.28 

0.22 

0.35 

0.29 

1.47 
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Our new benchmarks debuted in June 
this year, and since then, we’ve put 
dozens of new machines through their 
paces. Because our benchmarks are the 
most detailed available, we have reams of 
data to help you differentiate among even 
extremely similar machines. But the 


down side to having this much data is ob¬ 
vious: Over a period of months, it can be 
difficult to remember just where each 
machine fits into the grand scheme. 

That’s why we’ve collected 6 months’ 
worth of system benchmarks into the 
graphs and charts on these pages. At a 
glance, you’ll be able to see where each 


machine falls in terms of its overall per¬ 
formance (the cumulative applications 
index) and for each of nine separate mea¬ 
sures of application-specific and subsys¬ 
tem performance. Whether you need 
first-approximation information or high¬ 
ly detailed data on a machine’s subsys- 

coniinued 


Low-level 



ALR FlexCache 25386 
Compaq 386/25 
Dell System 310 
ALR FlexCache 20366 
Compaq Deskpro 386/20 
IBM PS/2 Model 70-A21 
AST Pr0mium/386 
Tandy 5000 MC 
Everex Step 386/20 
Dolche 386 P A.C.-20C 
IBM Model 80-111 
Sun386i 

IBM PS/2 Model 70-121 
Compaq 386/20 portable 
Proteus 386A 
Toshiba T5100 
Compaq 386s 
Dell System 220 
IBM PS/2 Modef 80-071 
Tatung TCS-8000 
IBM PS/2 Model 70-E61 
Compaq Deskpro 386/16 
Amdek Syst8m/286A 
Dell System 200 
GRiDCase 1530 
IBM PS/2 Model 50Z 
Arche Rival 286 
Leading Edge D2 
Epson Equity II ^ 

IBM PS/2 Model 50 
IBM PC AT 
Dell System 100 
IBM PC XT 

KEY: 


Applications 


] 16.24 



] 21.24 
] 20.45 


EH Wbid Pmeessing HH Spreadsheet CH Database 
□ Soientiflc/Englneering □ Compilers 
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REVIEW UPDATE 


BYTE BENCHMARK INDEXES 

Machines tested without a coprocessor (descending order, fastest overall machines first) 


Low-level 


Applications 


1 1 — 

1 1- 

-1—1- 

LJ L_1 

1 1 1- 

1 1 1- 

1 .... 1 1 Hz: 

1 1 1 — 

1 1 1 — 

1^1 

1-\—1- 

L J ...J 

1_L 1 

1 1 1- 

1 r'~i- 

r • r I- 

I I I- 

II—I—[- 

I LJ 

I I T- 

I I I- 

I r~i 

I I I 

I rn 


\ZL 

C 

c 


Micro Express ME 386 
Gateway 386 
Fortron 386 
Zeos 386 Tower 
DataWorld 386 
Spear Mono-386A 
Northgate 386/16 
Micro 1 Power 386/20 
Club 386 
Whole Earth 386 
VIPC Micro 386 
Compu-Add Standard-386 
Pacesetter 386 
Suntronics-386 
Blackship 386 
Bus 386 
Value 386 
GCH EasyData 386 
PC Network THE PC 386 
Uniq386 
Hertz 386 
Ogivar 286 Laptop 
Zenith SupersPort 286 
Mitsubishi 286 Laptop 
Epson Equity LT 
HPVectraCS Mod 20 
NEC MultiSpeed HD 


I LJ 


1 11.54 


2 11.21 


I I I 


I I r 


D 10.74 
] 10.64 


I I I 


I L.-l 


I I I 


I I ' T 


1—r 


I I I 


I 10.29 

□ 10.09 

□ 10.05 

□ 10.03 
] 9.76 

] 9.68 
1 9.68 


I I I 1 9-27 




HE 


I rr 


I I I 


I I I 9 08 

] 8.93 

1 8.88 


] 8.81 
8.74 
8.74 
J 8.67 
1 8.44 


I I I 


I •• r~i • n 


H 7.59 


I III n 6.79 


I III 1 6.43 


I III 1 5.64 


I I ll I 3.94 


HI 


] 3.19 

I I II I 2.96 


BYTE BENCHMARK INDEXES 

For the Macintosh (descending order, fastest overall machines first) 



□ CPU □ Disk I/O n Video 


Macintosh I lx 
Macintosh II 
Macintosh SE 
Macintosh Plus 

KEY: 



n Word Processing CU Spreadsheet E] Database 
□ Scientific/Engineering O Compilers 
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Automenu 


Metro 


Memory 

is a terrible thing 
to waste 


Ro I odex /Au todi aie r 


Communications 


Cruise Contror 


.Disk Optimizer"^ 


XTREE’^ PRO 


features not often found,..packed 
desktop organizer...vafue-priced.. Jess 
than halt the memory of Stdekick Plus, 
lets you take charge of your PC. 

—Jonathan Matzkin 
PC MAGAZINE 


PC Tools Deluxe 


Advanced Norton'" 


Sidekick* 


20K Memory Resident 

• Point and Shoot 

• Powerful File/Systems 
Services* 


3039.95 

Excludina Shiootna 


Excluding Shipping 
and Handling. 


One Integrated Disk Program Does What All 
These Do. And More... In Only 20K of RAM. 

Take Charge! includes: File manager (Copy Delete, Rename, View, Print, etc.) 
appointment book/calendar, Rolodex^-type card file system (with autodialer and 
tabelmaker, virtual memory text editor (edit up to 10 files at once), ASCII table, 
alarm package/clock, sophisticated RPN Calculators (financial, scientific, com¬ 
puter science, statistical, tape), printer redirect, speed key, cut/paste, clipboard, 
notepad, screen-save security keyboard lock, system reset, DOS command line 
editor, hex editor, directory editor, disk optimizer, directory sort, tree directory, file 
locator, undelete, format recovery, communications and more. 


kKE CHARGE! 
cKs art extraordinary 
lount of power into 
K of RAM . Jhe 
bargain you'll 
d ia PC sottwaiHG’ ■■ 
—Charles OisSi 
Review Ed itoi^ 
HAL-PC 
(Houston Area 
League of 
PC Usersl 


■ Powerful Lttilitie^Disk 
Services* 

• No Technical Skills Required 

• Allows creation of 
unlimited menus 

• Communications: 

(ASCII, Xmodem, Kermit) 

• Terminal Emulation 

(VT52.VT100.ANSl) 

• Active Support 

Circle 85 m Beader Service Card 


Now Take Charge! is better than ever ... 

CONFIGURE IT YOUR WAY — Exchange any one of Take Charges! memory res¬ 
ident utilities with your favorite Utility or application 
programs and make them part of Take 
Charge! Just a hot key away.* 


— 

Charge! 

LIKE NOTHING IN RECENT MEMORY 


* TSR not supported by this teafure. 

Caff your toc&f deafer. Or write: 

DEPARTMENTAL 
TECHNOLOGIES, INC. 

PO. Box 645 
Andover, NJ 07821 
(201) 786-6878 
Credit Cards Accepted 


System Pequiremertts: IBM" PC, XT, AT, PS/2, or 100% IBM coTtipatfetile. Requires hard disk. MS/DOS 2 0 or greyer. 320 K fn|n^mum. Network 


















REVIEW UPDATE 


terns, it’s all here. 

Of course, speed isn’t everything. So 
we’ve also included a column that tells 
you in what issue each machine was ini¬ 
tially reviewed. Those reviews will give 
the additional information you need to 


make a truly informed decision about 
any of these computers. 

The machines are placed in two main 
groups: those tested with a math copro¬ 
cessor and those tested without. Within 
each group, the machines are listed in 


order of decreasing speed. The bench¬ 
marks listed here incorporate all changes 
and revisions made since June. 

We’ve also included a separate table of 
Mac benchmarks, including preliminary 
benchmarks on the new Mac IIx, m 


BYTE BENCHMARK INDEXES 

Machinea tested without a coprocessor (descending order, fastest overall machines first) 


Computer Month Low-level Applications Cum. 



icvicncu 

CPU 

Disk 

Video 

WP 

ss 

DB 

Scl./ 

Eng. 

Cmptr. 

Indx. 

Micro Express ME 386 (386/20) 

Oct. 88 

3.30 

1.47 

2.58 

3.46 

273 

1.73 

1.31 

2.32 

11.54 

Gateway 386 (386/20) 

Oct 88 

2.77 

1.55 

2.80 

3.16 

2,25 

2.39 

174 

2.27 

11.21 

Fortron 386(386/20) 

Oct. 88 

277 

1.33 

2.84 

3.15 

2.78 

1.54 

1.12 

2.15 

10.74 

Zeos 386 Tower (386/16) 

Oot. 88 

261 

1.97 

2.25 

3.08 

2.67 

1.54 

1,05 

2.30 

10.64 

DataWbrld 386 (386/16) 

Oct. 88 

2.20 

1.52 

1.64 

2.76 

2.34 

2.15 

0.90 

2,14 

10.29 

Spear Mono-386A {386/16} 

Oct. 86 

2.61 

1,38 

2.28 

3,01 

2.66 

1.45 

1.05 

1.92 

10.09 

Northgate 386/16 

Nov. 88 

2,61 

1.30 

2.27 

2.86 

2.75 

1.34 

1.06 

2.04 

10.05 

Micro 1 Power 386/20 

Oct. 88 

2.54 

1,44 

1.86 

2.90 

2.39 

1.69 

0.98 

2.07 

10,03 

Club 386 (386/16) 

Oct, 88 

2.62 

1,39 

2.28 

2,91 

2,17 

1.56 

1,05 

2.06 

976 

Whole Earth 386 (306/16) 

Oct. 08 

2.75 

1.30 

2.25 

2.92 

2.16 

1.50 

1.05 

2.05 

9.68 

VIPC Micro 386 (386/20) 

Oct. 88 

2,91 

1.33 

1,90 

2.72 

2.46 

1.54 

1,07 

1.90 

9.68 

Compu-Add Standard-386 (386/16) 

Oct. 88 

2,20 

1.43 

1.66 

2.64 

2.34 

1.50 

0.88 

1.91 

9.27 

Pacesetter 386 (386/20) 

Oct. 88 

2.36 

1,43 

2.06 

2.60 

2.15 

1.48 

0,97 

1.88 

9.08 

Suntronics 386 (386/16) 

Oct. 88 

2.20 

1,23 

2.33 

2.62 

2.15 

1.44 

0.90 

1.83 

8.93 

Blackship 386 (386/16) 

Oct. 88 

2.43 

1.33 

1.48 

2.74 

2.01 

1,43 

0.89 

1.81 

8.88 

Bus 386 (306/16) 

Oct. 88 

2.20 

1,04 

1,63 

2,67 

2.14i, 

1,51 

0.89 

1.70 

8,81 

Value 366 (386/16) 

Oct. 88 

2.20 

1.22 

1,65 

2.66 

2.00 ' 

132 

0.87 

1.84 

8.74 

GCH EasyData 386 (386/16) 

Oct. 88 

2.42 

1.34 

1,84 

2.45 

2,00 

1.50 

0.90 

1.90 

8.74 

PC Network THE PC 386 (386/16) 

Oct. 38 

2.20 

0.93 

1,63 

2.54 

1.97 

1.43 

0.91 

1.83 

8.67 

Uniq 366(306/16) 

Ocl. 88 

1,07 

1.26 

T50 

2.47 

1.91 

1.45 

0.82 

1.78 

8.44 

Hertz 386 (386/16) 

Oct. 88 

2,03 

1,32 

1.57 

2.09 

1.61 

1.32 

0.82 

1.79 

7.59 

Ogivar286 Laptop (286/12,5) 

Feb. 89 

1.70 

1.19 

1,33 

1.75 

1.63 

1.34 

0.62 

1.45 

6.79 

Zenith SupersPort 286 (286/1 ^ 

Feb. 89 

1.55 

1,06 

1,33 

1.59 

1.53 

1.28 

0.64 

1.40 

6.43 

Mitsubishi 206 Laptop (286/12) 

Feb. 89 

1.62 

0.92 

1,29 

1.4S 

1,41 

1.05 

0,59 

1.13 

5.64 

Epson Equity LT (NEC V30/10) 

Oct. 88 

0.93 

0.61 

0,82 

1.01 

0.86 

0.92 

0.34 

0,81 

3.94 

HP Veclra CS Mod 20 (V30/7.16) 

Jun. 68 

0.64 

0.26 

0,62 

0.77 

0,84 

0.68 

0.25 

0.65 

3.19 

NEC MultiSpeed HD{V30/9,54) 

Jun. 88 

0,68 

0,47 

0.59 

0.74 

0.89 

0.41 

0.27 

0,64 

2.96 


BYTE BENCHMARK INDEXES 

For the Macintosh (descending order, fastest overall machines first) 


Computer 


Low-level 



Applications 


Cum. 

appl. 

Indx. 

CPU 

Disk 

Video 

WP 

SS 

DB 

Scl./ 

Eng. 

Cmplr. 

Macintosh llx 

4,57 

3.02 

2.59 

2.60 

2.06 

3.15 

5.32 

2.53 

15,67 

Macintosh II 

3,81 

2.56 

2.35 

2.00 

1.75 

2.53 

4.24 

2.16 

12,69 

Macintosh SE 

1.00 

1,00 

1.00 

1,00 

1.00 

1.00 

1.00 

1.00 

5,00 

Macintosh Pius 

.81 

,75 

.91 

.00 

,88 

.93 

.91 

.84 

4.36 
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by Susanna Opper 


W orking together is not a new 
idea. WeVe been doing it 
since the days of the hunters 
and gatherers. And we’ve 
done lots of it at our various workplaces. 
In fact, sometimes coordinating the dif¬ 
ferent parts of a workgroup so that they 
can work together takes more time and 
effort than the job we’re trying to accom¬ 
plish. 

That’s where groupware comes in. 
The purpose of groupware is to provide 
both structure and support to aid us in 
working together. One definition for it 
might be ‘"software for a group,” An¬ 
other is “computer-supported coopera¬ 
tive work,” 

We are pleased to begin our In Depth 
section with “Working Together” by 
Douglas Engelbart and Harvey Leht¬ 
man. Some of the earliest work in collab¬ 
orative work systems was done by Doug¬ 
las Engelbart, and this article defines the 
elements involved in groupware and dis¬ 
cusses the importance of both the tool 
and the human elements. 

In “Where the Action Is,” Terry Win¬ 
ograd looks at the specifics of one type of 
groupware system, an action-coordina¬ 
tion system. One part of working in a 
group is, quite naturally, coordinating 
the actions of its various members. It’s 
Interesting to see how a groupware sys¬ 
tem can actually help you do that. 

“Perils and Pitfalls” by Jonathan Gru¬ 
din provides insight into the problems, 
many of them people problems, that you 
can encounter in trying to create group- 
ware or in converting a product aimed at 
individuals to one for a group. 

In “Intelligent Software Agents,” 
Kevin Crowston and Thomas W, Malone 
discuss the various research efforts 
under way in using the techniques of arti¬ 
ficial intelligence to enhance the capabil¬ 
ities of groupware. 


And then, in “A Groupware Tool¬ 
box,” Susanna Opper takes a look at a 
variety of microcomputer groupware 
products. This article, in effect, contains 
this month’s resource guide and more. 
It’s not just a product listing; it includes 
explanations of each product as well. 

While the concepts behind groupware 
may not be new, the application of those 
concepts in the microcomputer world 
certainly is. With all the research under 
way, groupware can only grow and ex¬ 
pand. Perhaps we’ll eventually learn to 
place cooperation above competition 
after all. 

—Jane Morrill Tazelaar 
Senior Technical Editor^ In Depth 
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MICRO-CAP III: ^ 

THIRD-GENERATION INTERACTIVE 
CIRCUIT ANACmS. MORE POWER. 
MORE SPEED. lESS WORK. 


MICRO-CAP III,” the third generation 
of the top selling IBM* PC-hased interac¬ 
tive CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program’s window-based opera¬ 
tion and schematic editor make circuit 
creation a breeze. And super-fast SPICE- 
like routines mean quick AC, DC, Fourier 
and transient analysis—right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, r^idly gener¬ 
ate multiple plots to fine-tune your circuits. 

We’ve added routines for noise, impe¬ 
dance and conductance—even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 




Schematic editor 


Modeling power leaps upward as 
well, to Gummel-POon BJT and Level 3 
MOS—supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There’s support for Herculesf CGA, 
MCGA, EGA and VGA displays. Output for 
laser plotters and printers. And a lot more. 

The cost? Just $1495. Evaluation ver¬ 
sions are only $150. 

Naturally, you’ll want to call or write for 
a free brochure and demo disk. 



Monte Carlo analysis 



1021 & Wolfe Road, 
Sunnyvale, CA 94086 
(408) 738-4387 


MfCRO-CAP III is a registered trademark of Spectrum Softuxtre. 
Hercules is a registered trademark of Hercules Computer Tlechnology. 
IBM is a registered trademark of International Business Machines, Inc. 
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IN DEPTH 

GROUPWARE 


Working Together 

The ''human system ” and the "tool system ” are equally 
important in computer-supported cooperative work 

Douglas Engelbart and Harvey Lehtman 



T he emei^gence of the 
personal computer 
as a major presence 
in the 1970s and 
!980s led to tremendous in¬ 
creases in personal productiv¬ 
ity and creativity. It also 
caused setbacks in the devel¬ 
opment of tools aimed at in¬ 
creasing organizational effec¬ 
tiveness-tools developed on 
the older timesharing sys¬ 
tems. 

To some extent, the per¬ 
sonal computer was a reaction 
to the overloaded and frus¬ 
trating timesharing systems of 
the day. In emphasizing the 
power of the individual, the 
personal computer revolution 
turned its back on those tools 
that led to the empowering of 
both co-located and distrib¬ 
uted work groups collaborat¬ 
ing simultaneously and over 
time on common knowledge 
work. 

The introduction of local- and wide- 
area networks into the personal com¬ 
puter environment and the development 
of mail systems are leading toward some 
of the directions explored on the earlier 
systems. However, some of the experi¬ 
ences of those earlier pioneering systems 
should be considered anew in evolving 
newer collaborative environments. 
Computer Supported Cooperative 


Work (CSCW) deals with the study and 
development of systems that encourage 
organizational collaboration. Most 
groupware products fall under this clas¬ 
sification, CSCW projects can be classi¬ 
fied into three categories: tools for aug¬ 
menting collaboration and problem 
solving within a group geographically 
co-located in real time (e.g,, CoLab at 
Xerox Palo Alto Research Center); real¬ 


time tools for collaboration 
among people who are geo¬ 
graphically distributed; and 
tools for asynchronous col¬ 
laboration among teams dis¬ 
tributed geographically. 

In our work at the Augmen¬ 
tation Research Center (ARC) 
at the Stanford Research In¬ 
stitute (SRI) International be¬ 
ginning in the mid-1960s, we 
developed a system called 
NLS (On-Line System) and 
tools that supported these 
forms of collaboration. How¬ 
ever, we placed the greatest 
emphasis on collaboration 
among people doing their 
work in an asynchronous, 
geographically distributed 
manner. 

Our original goal at ARC 
waste ‘‘augment” individuals 
doing knowledge work. (See 
the text box “The NLS/Aug¬ 
ment Architecture” on page 
247,) In fact, some of the 
tools, techniques, and artifacts we devel¬ 
oped then have become widely used in 
personal computer environments. These 
include full-screen windowed editing 
systems, mouse-controlled cursors, hy- 
pertextual linking of documents, and 
consistent user interactions across all as¬ 
pects of a system. As timesharing sys¬ 
tems and then wide-area networks (such 

continued 
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IN DEPTH 
WORKING TOGETHER 


as the ARPANET) were introduced, the 
domain wc attempted to augment wid¬ 
ened to include groups collaborating in 
the same place, as well as over distances 
bridged by the networks and over time 
bridged by tools for creating a recorded 
dialogue among the collaborators. 

One of the key strategies at ARC was 
the notion of bootstrapping: making use 
of available technology to create tools, 
techniques, and methodologies for 
knowledge workers in general, and the 
ARC group in particular, to use in fur¬ 
ther development of the tools* We served 
as the developers of the technologies, as 
well as the subjects for the analysis and 
evaluation of the augmentation system we 
had been developing. Mai^ of the sur¬ 
face features of the system appeared in 
fancier dress as bit-mapped graphical 
hardware that became available first at 
Xerox, then later, much more widely, at 
Apple, 

While it was exciting to see bits and 
pieces of the original NLS, now called 
the Augment system, appear commer¬ 
cially over the years, many elements of 
the system's conceptual core have only 
recently been recognized: outline editors 
(for easy manipulation of ideas); hyper- 
textual linking capabilities fully inte¬ 
grated into the system; a system of re¬ 
corded group didogue that transcends 
most mail sy^ms; user programmability 
and customizability of the system; and, 
most important, tools for augmenting not 
just individual knowledge workers but 
also teams of people both coresident and 
distributed over the world interacting 
through a networked environment* 

We thought that success in creating 
tools for collaborative knowledge work 
was essential to the necessary evolution 
of work groups in increasingly knowl¬ 
edge-rich societies and to increasing or¬ 
ganizational effectiveness. Until the re¬ 
cent growing interest in CSCW, most 
developers limited their analyses to tech¬ 
nical issues and ignored the social and 
oiganizational implications of the intro¬ 
duction of their tools; such consider¬ 
ations were, however, key to our work. 

There is growing recognition that 
some of the barriers to acceptance of 
fully integrated systems for augmenting 
groups of knowledge workers may be 
more significantly social, not solely 
technical* The availability of rapidly 
evolving new technologies implies the 
need for concomitant evolution in the 
ways in which work is done in local and 
geographically distributed groups* 

ARC experienced this phenomenon 
continuously. The bootstrapping ap¬ 
proach, so important to the continuing 


evolution of the system, caused us to con¬ 
stantly undercut our world: As soon as 
we became used to ways of doing things, 
we replaced platforms to which we were 
just becoming accustomed. We needed to 
learn new roles, change attitudes, and 
adopt different methods because of 
growth in the technological system we 
ourselves produced. 

We brought in psychologists and social 
scientists to serve as observers and facili¬ 
tators. They were as important to our 
team as the hardware and software devel¬ 
opers. The resistance to change, which 
we soon realized was an essential part of 
introducing new technologies into estab- 

w e brought 

in psychologists and 
sociologists to serve as 
observers. 


lished organizational settings, and the 
psychological and organizational ten¬ 
sions created by that resistance were ap¬ 
parent in ourselves. We were required to 
observe ourselves in order to create ap¬ 
propriate methodologies and procedures 
to go along with our evolving computer 
technologies. 

Our lab was concerned with augmen¬ 
tation., not automation. The choice of this 
term was significant. Aspects other than 
introducing new technological tools into 
the workspace (e*g., conventions, meth¬ 
ods, and roles) are at least as important to 
the success of any CSCW system. The el¬ 
egant tools available now and in the fu¬ 
ture-superlative graphics, artificial in¬ 
telligence services, and so on—only 
make sense in an integrated workshop of 
tools in which information may be ex¬ 
changed. The tools in such an integrated 
workshop need to be conceptually and 
pTocedurally consistent. 

We expect that as tools are intmduced 
and used, a co-evolution will occur be¬ 
tween the tools and the people using 
them* Thus, WYSIWYG ^sterns eased 
the acceptance of computer systems by 
nontechnically oriented users; however, 
these systems produce a map of what you 
would see on paper as opposed to a hy¬ 
perdocument wto structural links evolv¬ 
ing over time. We are now seeing the in¬ 
creasing acceptance of other presentation 


metaphors (such as Apple's HyperCard 
and Owl International's Guide) incorpo¬ 
rating some of the nonlinear linking ca¬ 
pabilities that were present in Augment. 

The architecture and character of 
Augment were directly oriented toward 
augmenting the capability of humans to 
deal with tough knowledge work and to 
process effectively the large volumes of 
information with which knowledge 
workers must deal. A subgoal was to sup¬ 
port active collaboration among groups 
of workers. To gain experience with the 
issues and needs associated with this 
support, we developed and operated the 
Network Information Center (NIC) for 
the original ARPANET user and re¬ 
searcher community. 

Creating a Collaborative System 
The following elements are necessary in¬ 
gredients in a system designed to support 
collaboration in a community of knowl¬ 
edge workers. The sequence represents 
an explicit progression that begins with 
tested techniques whose “cultural 
shock" and financial investment are rel¬ 
atively low; it proceeds through paced, 
open-ended evolution with time, experi¬ 
ence, and perceived payoff toward tools 
and techniques that involve a greater in¬ 
vestment in both financial and social 
areas. 

• Collaborative dialogue. Computer 
tools for the composition of messages and 
for their subsequent reviewing, cross- 
referencing, modification, transmission, 
storage, indexing, and full-text retrieval 
are a necessary part of a CSCW system. 

A "message" in such a system can be of 
any length. It can contain formalized ci¬ 
tations pointing to specific passages in 
prior messages, so that a group of related 
messages becomes a network of re- 
corded-dialogue contributions. 

There should also be automatic mes¬ 
sage delivery; full cataloging and index¬ 
ing; on-line accessibility both to message 
notification and to the full text of all 
messages; and open-ended storage of the 
dialogue records. These services enable 
a community of people who are distrib¬ 
uted in space and time to maintain effec¬ 
tive, recorded, collaborative dialogue in 
a manner that qualitatively differs from 
most ordinary clectrofiic-mail systems. 

With Augment, real-time remote dia¬ 
logue (teleconferencing) was supported 
by a "shared screen” facility through 
which users could “link up” their dis¬ 
plays; each party to the link sees a com- f 
mon display view. Any party to the link 
is able to point to or control or execute 

continued 
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The NLS/Augment Architecture 


T he On-Line System, or NLS, was 
designed to support members 
working in varied disciplines, including 
software engineers, managers, and so¬ 
cial scientists. There were core tools 
used by all these knowledge workers, as 
well as specialized tools developed for 
particular requirements. All the tools 
shared the commonality of design prin¬ 
ciples that we thought essential to the 
success of what we termed a knowledge 
workshop. Early development began in 
1963 and proceeded until 1976* (See 
photo A.) 

The physical environment on which 
Augmentation Research Center (ARC) 
members (and collaborators across the 
country) worked evolved along with our 
system and externally available technol¬ 
ogies. Back when the project started, 
display technologies were extremely 
primitive: Most people were still using 
punched cards and paper tape* Few 
computer users had direct access to a 
computer* 

A Revolutionary Console 

In that context, the NLS terminals were 
especially revolutionary. The display 
consoles were equipped with typewriter¬ 
like keyboards, a five-finger keyset for 
one-handed character input, and a 
mouse, invented in our lab, for cursor 
control (see photo B) . 

The keyset was useful for most mem¬ 
bers of ARC, as commands were gener¬ 
ally recognizable by single-character 


mnemonics, with appropriate feedback 
provided by the system* Most team 
members became proficient at one-hand 
text input, leaving the other hand avail¬ 
able for cursor control by means of the 
mouse as they moved through the in¬ 
formation space on their terminal 
screens. 

Initially, screens were generated on 
small CRTs in our machine room and 
transmitted via closed-circuit television to 
the ARC workstatkms. Later on, as char¬ 
acter-based displ^s became commer¬ 
cially available, we created external 
boxes to those terminals for attaching 
mice and keysets and controHing the cur^ 
sor and screen updates in the manner re¬ 
quired by our essentially nonlinear sys¬ 
tem devices, which were developed 
principally as *‘glass teletypewriters. " 

Those boxes, or line processors, were 
eventually made available to users over 
the ARPANET so they could experience 
the display-based version of NLS* How¬ 
ever, because of the initially limited 
availability of displays, we also created 
a typewriter version of the system 
(TNLS), which had a complete mapping 
of the display NLS (DNLS) interface 
and permitted ready access to informa¬ 
tion across the country through the then 
more cost-effective typewriter ter¬ 
minals. 

NLS was the core workshop software 
application system. It centered around 
the composition, modification, and 
study of structured textual material* 


Graphics were available in a primitive 
marmer on the early terminals; the later 
line-processor-based systems made 
graphics available on additional, exter¬ 
nal graphics displays* 

The type of bit-mapped graphics sys¬ 
tems and hard-copy printers readily 
available today were not available to us 
at the time, although later evolutions 
of our file-system content architecture 
could accommodate graphical entities 
as data nodes* Moreover, there were im¬ 
portant areas associated with the text 
domain that needed exploration. 

A Hierarchical Structure 
The underlying NLS document archi¬ 
tecture was hierarchically structured; 
the structure of a file was separated 
from its content* Originally, content 
nodes were strictly textual in nature; 
eventually, each structural node re¬ 
ferred to a property list of content nodes 
of varying types, including other hier¬ 
archies (i.e*, text, graphics, code, and 
so on). 

The structure made for rapid naviga¬ 
tion through the information space 
created by a file or collection of files* Its 
complexity was hidden from novice 
users (who didn't need to know about its 
implementation and, in fact, could ig¬ 
nore the hierarchy if they wished as they 
created linear docuinents in the NLS 
editor)* 

However, more sophisticated users 
continued 


Photo A: A 1985 augmented 
meeting. This configuration is 
similar to more current systems, 
such as Xerox FARCES CoLab. 
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could address any point In any file 
throughout a network via a link—a syn¬ 
tactic address, which could be em¬ 
bedded anywhere in other files* These 
links were essential to the first imple¬ 
mentation of the sort of system later 
called hypertext by Ted Nelson* (See 
the October BYTE*) 

The basic node in an NLS file was a 
statement," most often used to represent 
a paragraph in text, a line of code in a 
program. The user could impose filters 
on the content or structure through tools 
either built into the system (view speci¬ 
fications) or installed through a user- 
programming facility. Thus, users 
could look at a particular number of 
tines of those statements at a particular 
level in a file. This facility was similar 
to those in so-called idea processors, 
such as Living Videotext’s More. Asso¬ 
ciated with each statement was the date 
and time of its last edit as well as the 
identifier of the community member 
who created or edited it. Etocumenl fil¬ 
ters over authors and time could also be 
installed* 

Because of the collaborative nature of 
the development of NLS, there were 
tools and conventions for group author¬ 
ship* Only otte person could have write- 
access to a file at a time. Other team 
members could have read access to the 
file, minus the edits currently being 
made. A lock was placed on a file being 
written; if another team member ac¬ 
cessed the file or attempted to write on 
it, that person would be told who had the 
file locked. 


VhotoB: A display NLS 
workstation with video overlay. Note 
the chord keyset input device used 
as a supplement to the keyboard. 
(The mouse may be seen in the 
video overlay on the screen.) 


A Variety of Tools 
NLS had tools for moving through the 
information space, using the mouse to 
select locations on the screen or the ad¬ 
dressing capability (using the link syn¬ 
tax) to specify locations not directly ac¬ 
cessible from the screen. You could 
jump to locations related to structural 
entities {successor, predecessor, and so 
forth), or you could jump via links by 
pointing to a textual link in a file or typ¬ 
ing one in when prompted* Users could 
have up to eight windows on a screen 
with different files or different parts of 
the same files visible. Material could be 
copied across windows. 

Programmers had access to a number 
of languages we created: Tree Meta, a 
compiler-compiler, was used to boot¬ 
strap us onto different machines (XDS 
940, PDF-10, PDP-11, and DEC 20) 
and to create the other compilers and as¬ 
semblers we used. LIO was a block- 
structured language with pattern¬ 
matching and string-construction 
facilities. The same pattern-matching 
syntax was used by less sophisticated 
users to generate filters in the core 
workshop* The Command Meta Lan¬ 
guage (CML) was used to create user in¬ 
terfaces that were independent of termi¬ 
nal type (display or typewriter) and 
individual user preferences* CML 
grammars were interpreted. Contextual 
entries into syntactic and semantic help 
systems were generated from the CML 
grammars. The Output Processor inter¬ 
preted a comprehensive document-for- 
matting language. 


Programmers could look at proce¬ 
dures on the display and, encountering a 
reference to another procedure, jump to 
it. If it was not within the currently open 
file, the jump took place indirectly 
through a procedure catalog automati¬ 
cally generated by the automated pro¬ 
gram librarian. 

The program librarian operated over 
system databases at night (or whenever 
it was invoked). If a code file had been 
modified, it would be automatically 
compiled; if all compilations took place 
without error (errors were recorded in 
other NLS files), a new system would be 
linked and created* The catalog was 
sorted alphabetically and, in addition to 
links to the files containing the proce¬ 
dures, included comments and calling 
sequences that were extracted from the 
procedure. 

Programmers could view and modify 
procedures, compile them indepen¬ 
dently into their own address spaces, 
and automatically ‘"replace’’ the exist¬ 
ing versions of the procedures in the 
system to try out variations. Users could 
install (automatically when entering the 
system) alternative versions of standard 
system procedures. A symbolic debug¬ 
ger could be called up in a separate win¬ 
dow, and breakpoints could be set by 
pointing at procedure names in the 
source-code file with the mouse. 

We had tools for creating recorded di¬ 
alogues with other users: Our Journal 
provided the usual message-passing fa¬ 
cilities available on other timesharing 
and networked systems. However, we 
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could also submit larger documents or 
parts of them for permanent storage and 
retrieval or for the information and col- 
laboration of other users. Shorter mes¬ 
sages could be transmitted directly to a 
user's Initial File (the file seen on enter¬ 
ing the system, similar to the desktop on 
current systems). Citations to larger 
documents would be delivered. 

On seeing one of those citations, 
which included links to the document's 
location in the Journal, a user could 
jump to that document. The documents 
in the journal were permanent, read¬ 
only records of the dialogue within the 
community. Links to these documents 
were created, and evolving commentary 
on the design and implementation issues 
were always available. These facilities 
are similar to those currently advocated 
as “hypertext publishing systems.” 

NLS also had tools for interactive 
real-time collaboration. For example, 
users could link their terminals together 
and share screens; this made it possible 
for them to view the same material and 
coliaboratively edit it. 

As the ARPANET became available, 
v^?e were among its first users. We found 
it necessary to tune the network to the 
then unique characteristics of our high¬ 
ly interactive system. It was also useful 
to separate the architecture of the sys¬ 
tem into a front end (which handled the 
user-interface interactions) and a back 
end (which handled the execution of 
commands). 

The front end could operate on a sep¬ 
arate machine and communicate with 
back-end resources through a network. 
Commonly used resources could be res¬ 
ident on the front-end machine; re¬ 
sources that were most usefully shared 
would reside on the back end. 

We also created the Network Infor¬ 
mation Center (NIC) at the Stanford Re¬ 
search Institute to serve as an informa¬ 
tion resource for the emerging 
ARPANET. We used our tools to create 
the ARPANET Resource Directory, 
which was made available in both on¬ 
line and hard-copy form. 

NLS included lacilities for document 
development, production (including 
early computer phototypesetting facili¬ 
ties), and control. These facilities incor¬ 
porated tools for successive refinement 
and editing by teams of writers* editors, 
and reviewers and were built on other 
parts of the core workshop, such as the 
editor. Journal, and programming 
tools. 


any of the capabilities of the workshop. 
Such capabilities assume a high degree of 
responsiveness and bandwidth in the 
communication channel in order to sup¬ 
port the high degree of interactivity in 
the system, (Our developments in this 
area required extensive tuning of the 
original ARPANET algorithms,) 

• Document development, production, 
and control. This system capability in¬ 
cludes tools for composing, studying, 
and modifying document drafts and for 
high-quality photocomposition. In addi¬ 
tion to the page-kyout tools that have be¬ 
come widely available. Augment offered 
tools for collaboration between several 
authors and editors in the process of 
evolving a final draft. These included 
tools for controlling changes, new ver¬ 
sion distribution, and automatic index 
generation for complex documents or 
sets of documents. 

Page-layout programs such as Page¬ 
Maker have entered widespread use in 
recent years. However, the tools for col¬ 
laborative control of other aspects of a 
document's evolution are equally impor¬ 
tant. Augment permitted establishing su¬ 
perdocuments that were hypertextually 
linked combinations of the whole or pans 
of many pieces of information. This link¬ 
ing implies and reflects underlying 
meaning in ways that mere typesetting, 
which deals primarily with layout, can¬ 
not. While the typeset, WYSIWYG view 
should be available, it should not be the 
only way to view a document in its larger 
sense. 

We also assume the need for tools to 
authenticate submissions and comments, 
provide administrative support to edi¬ 
tors, offer sequential delivery and track¬ 
ing for approval chains, and show auto¬ 
matic “ticklers” to those who do not 
respond to requests for comments, modi¬ 
fications, and approvals, 

A backlinking facility within the re¬ 
corded dialogue system is also necessary 
to handle supers^! ng of old documents 
by new. Recent versions of the Augment 
Journal provide such a capability, per¬ 
mitting users to request current or older 
versions of an evolving document, 

• Research imelUgence, The tools within 
the Collaborative Dialogue Support Sys¬ 
tem for cataloging and indexing inter¬ 
nally generated items should also sup¬ 
port managing externally generated 
items—bibliography, contact reports, 
clippings, notes, and so forth. 

With centrally supplied (and hence 
uniformly avaOable) services such as 
these, a community can maintain a dy¬ 
namic and highly useful “intelligence” 
database to help it stay up-to-date on ex¬ 


ternal happenings that affect it. Citations 
of external items from within the inter¬ 
nally generated dialogue base, in the 
form of annotations, commentary, or 
supportive references, offer computer- 
sensible interlinking of the external in¬ 
formation with the internal information 
and facilitate browsing, retrieval, 
searching, back-citation, and so on. 

• Community handbook development. 
This includes extending this research 
service toward the coordinated handling 
of a very large and complex body of 
documentation and its associated exter¬ 
nal references. This material, when inte¬ 
grated into a monolithic whole, may be 
considered a “superdocument.” Tools 
for the responsive development and evo¬ 
lution of such a superdocument by many 
(distributed) individuals within a disci¬ 
pline- or project-oriented community 
could lead to the maintenance of a “com¬ 
munity handbook,” a uniform, com¬ 
plete, consistent, up-to-date integration 
of the special knowledge representing 
the current status of the community . 

The handbook would include princi¬ 
ples, working hypotheses, practices, 
glossaries of special terms, standards, 
goals, goal status, supportive argu¬ 
ments, techniques, observations, how- 
to-do-it items, and so forth. An active 
community would be constantly involved 
in dialogue concerning the contents of its 
handbook. Constant updating would pro¬ 
vide a “certified community position 
structure” about which the real evolu¬ 
tionary work would swarm; flexible tools 
for on-line navigation and view genera¬ 
tion would be very important, as would 
the facility for generating hard-copy 
equivalents. 

The “handbook cycle” includes the 
incorporation of ongoing dialogue and 
intelligence mediated by professional fa¬ 
cilitation to create evolved versions of the 
community handbook. 

• Computer-based instruction. We as¬ 
sume that the special training needs of a 
community of collaborating knowledge 
workers will be supported by computer- 
based instructional tools. These would 
make use of the other knowledge work¬ 
shop services described, especially dy¬ 
namic filtering of the community hand¬ 
book. 

A “shared screen” facility is useful 
for instruction so novices can get access 
to expert users or coaches in parts of the 
system for which other instructional 
tools are inadequate and for which local 
teachers are unavailable. Having an ex¬ 
pert take you along for a ride is an ex¬ 
tremely effective learning technique. 

commued 
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* Meetings and conferences. At ARC , we 
made extensive use of augmentation tools 
in our local and distributed meetings. 
Projected display images, video over¬ 
lays, and split-screen image superimpo¬ 
sition were first used to great effect by 
Engelbart in the 1968 LFIP Fall Joint 
Computer Conference in San Francisco* 

Dynamic control of the agenda and the 
collaborative creation of position papers 
are some typical uses of these servit^s* 

• Community management and organi* 


mtion. Conventional project-manage¬ 
ment operations can be augmented 
through the use of computer-ba^d proj¬ 
ect-management tools with the enriching 
services of dialogue support, document 
development, and the handbook, which 
would include plans, commitments, 
schedules, and specifications. 

• Special knowledge work by individuals 
and teams. The tools supporting a col¬ 
laborating community should be avail¬ 
able to the team members in their roles as 


individuals and members of other teams. 
A user-programming facility in Aug¬ 
ment made it possible for individual 
users to customize parts of the system ac¬ 
cording to their needs and abilities. Some 
of these specialized extensions became 
part of the more widely available tools 
for the entire workshop community. 

A Formula for Success 

As Augment evolved, we realized some 
assumptions that we think are applicable 
to any successful CSCW system: 

• Coordinated set of user-interface prin¬ 
ciples. There should be a common set of 
principles over the many application 
areas* This does not mean that the user 
interface itself is necessarily the same 
across all domains. It does mean that a 
common underlying style of communica¬ 
tion is present. While each domain with¬ 
in the core workshop area or specialized 
application system may have a vocabu¬ 
lary unique to its area, this vocabulary 
should be used within language and con¬ 
trol structures common throughout the 
tool environment. Users learn new func¬ 
tions by increasing vocabularies, not by 
learning separate “foreign” languages. 
When in trouble, they will invoke help or 
tutorial functions in a standard way. 

This point has become apparent in the 
Apple Macintosh environment. Users of 
different applications have a common 
method of interacting with each applica¬ 
tion. This makes it easier to learn new 
applications and to move between sys¬ 
tems. 

A single interface metaphor is neither 
required nor ideal. Interaction styles 
suitable for a particular application do¬ 
main and user group may differ from 
those for other domains and users. 
Apple's HyperCard provides an example 
of an environment that offers interaction 
metaphors different from the original 
Apple Desktop with minimal confusion 
to users. 

• Grades of user proficiency. Users who 
are not experienced in using the system 
are part of the community; they will 
want to be able to get at least a few 
straightforward things done with a mini¬ 
mum of learning. Even an expert user in 
certain domains of the collaborative 
workshop environment will be a novice 
in less frequently used domains. Atten¬ 
tion to novice-oriented "easy to use” fea¬ 
tures is required. 

However, users should be rewarded 
for their increasing proficiency with a 
rich tool environment that offers ad¬ 
vanced vocabularies and the opportunity 

continued 
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1^™ The Practical Union 

A. of C and Smalltalk 



Adda new dimension to your C compiler. 


From C: 

■ Ease of application delivery - 
portabllfly 

■ Performance - speed and efficiency of C 

■ Famiitartty of C - use all your existing 
C code 


From Smalltafk: 

■ Data abstraction - data 
hiding/encapsulation 

■ Full object inherilance 

■ Polymorphism - message sending 
with dynamic binding 


Boost Your Produaivity! C^talk *s practical apprtmeft to ofyjechoriented program¬ 
ming in C aflows you to realize substantial productmty gains using these toolsz 


Ualk's Browser - a powerful 
Smalitalk’like browser for building 
software objects 



An automatic Make utility - for 
building applications 
A Preprocessor - for converting 
objects into C source code. 

A set of FounMion Classes - to use 
as basic building blocks. 
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Why Cjtalk? 

C_talk has been proven successful in 
delivering several large-scale systems in 
demanding realtime environments. It's 
concise, easy to learn and use. It is 
programming tn C (not a new language), 
while adhering to the Smalltalk paradigm. 

C_talk is the practical, and affordable, 
union. 

C_(alk ks designed to operalfi wiih MSOOS ofi IBM or 
compalible conipuiers. Xi tsast 512 K cit mamoiv. a hard 
disk and moose ars racommerKted, 


Order today! 

Cali or write: 

CNS, Inc. 

Software Products Depl. 

7090 Shady Oak Rd. 

Eden Prairie, m 55344 
Tel: (612) 944-0170 
Fax: (612) 944-0923 

Add for shipping $5 US, $25 Int’L 
(30-day money-back guarantee) 


^(.providing and advancing 
object-oriented methodology. 


C_lalk Is a tralsiTiark ol CNS 


CNS Js a reflislsFBd trademark of CNS. I no. 


250 BYTE- DECEMBER 19S8 


Circle 56 on Esader Service Card (DEAl^MS: 57) 


































REAP THIS 



BUY THIS! 


•P C-OUTLlN Ei^ 



Looking for a 

Personal 

Information 

Manager? 

"Look no further * * , 

PC-OUTLINE 

is the one to buy!" 

FCVfeek 

PC-Outline Plus is an intuitive tool 
that manages words, projects, 
thoughts, ideas, people and, yes 
, ,, your producttvity. 

With astounding efficiency, 
speed and ease!_ 

PC-Outline 
It thinks of things 
you're too busy to 
think of. 

For instance, putting random 
information in its right place. 

It does to ideas, tasks and 
projects what spreadsheets 
do to numbers. 


The text editing features are so 
powerful you can actually use 
PC-Outline Plm as your ^p-up 
word processor! 

Here are just a few of the many 
features that make PC-Outline Plus 
"the one to buy": 

■ powerful Word Processor ■ 9 windows 

capabilities ■ Prioritizing 

k Outlining features ■ Macros 

■ Project manager ■ Menmry Resident 

■ Category view/sort option 

• WordPerfect* WordStar* k • Auto save 
MS Word* user-interfaces • And MOREt 

■ FREE and TOLUREE 
support for 1 year 




We call this feature "Hide & 
Show," You'll call it a godsend. 
With the touch of a key, suddenly 
an outline shows only the essential 
points. One keystroke will reveal 
the details again. 


*OuT Shareware vei^ions are older versions of the product, 
but are fuU-featured k fully-functional and yours to tiy for a FREE 30 day evaluation period. 

© Copyright 198S Brown Bag Software, CampbeU CA 95008 
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A little skeptical? _ 

Get a copy of PC-Outline to try for 
30 days. (And whOe you're at it, 
pass copies around to your friends 
and associates for their evaluation,) 
If not totally sold on us, don't pay 
us a cent,* 

No risk. No hassles. No fooling! 
(This free 30 day evaluattoxi period is 
available on all Brown Bag Software* 
products,) 


Lotus*? Load US! 


Quantity discount and site licenses available. 
To order call: 

800-523-0764 

[n CaUfomia, call (403) 539-4545. 

Introducf ory Price: 

^ O C shipping & handling 

J CA residents add sales tax) 

Brown Bag Software"® 

FUe #41719, Box 60000 
San Francisco, CA 
94160-1719 mmm 


BROWN 

TM 


State-Of-The- Smart?* 

Offices in London 01B311I06~ 

Koln 02217710923 —Copenhagen 01933837 — 
Amsterdam 020 23340 ^ ZOneh 012146224 
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Subscription 

Problems? 



We want 
to belp! 

// you have a problem 
with your BYTE 
subscription, write us 
with the details. We'll 
do our best to set it 
right. But we must 
have the name, 
address, and zip ol the 
subscription (new and 
old address, if it's a 
change of address). If 
the problem involves a 
payment, be sure to 
include copies of the 
credit card statement, 
or front and back of 
cancelled checks. 
Include a "business 
hours" phone number if 
possible. 

EVTE 

Subscriber Service 
P.O. Box 7643 
Teaneck, NJ 07666-9866 


for individual customization in every 
specialized domain. 

• Ease of communication among, and 
addition of, workshop domains. We 
think that there will be many different 
parts of an augmented-knowledge work¬ 
shop, each with its own tools. You should 
never be bound to isolated areas of the 
workshop. It should be possible to move 
and communicate information between 
domains easily. It should also be possible 
to install new tools as needed. 

• User-programming capability. Users 
must be able, with various levels of ease, 

e can*t 

ignore the social 
implications of our 
technical progress. 

to add or interface new tools and extend 
the language to meet their needs. They 
should be able to do this in a variety of 
programming languages in which they 
may have training, or in the basic user- 
level language of the workshop itself 
(e.g., through a macro facility.) 

• People-support services. The com¬ 
puter-based tools will be insufficient by 
themselves. The CSCW technologies 
will create opportunities and needs for 
highly specialized professional services, 
such as database design and administra¬ 
tion, training, cataloging, and retrieval 
formulation, 

• Hecognition of standards for informa¬ 
tion interchange and ran^s of hardware. 
We should not have to assume the pres¬ 
ence of a particular type of machine in a 
user’s work environment. It should be 
possible to exchange information and get 
a reasonable representation of the infor¬ 
mation shared across system environ¬ 
ments. 

• Careful development of methodologies. 
The elements involved in augmenting 
communities of knowledge workers in¬ 
clude the development of both “tool sys¬ 
tems” and “human systems” (the set of 
skills, methods, languages, customs, 
procedures, training, and organization 
structures needed for effective use of 
tools). New technologies, even those 
such as CSCW that aim at improving 
group interaction, contribute directly 
only to the tool system. The cultural evo¬ 


lution that led to the current state of the 
human system took place with a very 
primitive tool ^stem. 

As much care and attention needs to be 
paid to developing the procedures and 
methodologies associated with the peo¬ 
ple-support services and the organiza¬ 
tional and societal effects of introducing 
new technologies as is spent on develop¬ 
ing the technologies themselves, 

• Co-evolution of roles and organiza¬ 
tional structures and technologies. The 
widespread availability of successful 
CSCW services will create the need for 
new organizational structures and roles. 
These structures and roles need to co¬ 
evolve with the technologies. For exam¬ 
ple, we found there was a need for what 
we called knowledge-workshop archi¬ 
tects who served as “change agents” in 
introducing new technologies into their 
organizations. 

To take advantage of the radical, 
emerging tool-system inventions associ¬ 
ated with CSCW, it is inevitable that the 
evolution of the human system will begin 
to accelerate. The c^tiraum design for 
either a tool system or a human system is 
dependent on the match it must make 
with the other. The high degree of mu¬ 
tual dependence implies that a balanced 
co-evolution of both is necessary. The 
bind we are in is that our society encour¬ 
ages and rewards progress in the techno¬ 
logical and material sense and often ig¬ 
nores the human and social implications 
of that progress. ■ 

FURTHER READING 
Ambron, Sueann, and Kristina Hooper. In¬ 
teractive Multimedia, Redmond, WA: 
Microsoft Press, 1988, 

Greif, Irene. Computer-Supported Cooper¬ 
ative Hbrit: A Book of Readings. San Ma¬ 
teo, CA: Morgan Kaufman Publishers, 
1988, 

Johansen, Robert, Groupware: Computer 
Support for Business Teams. New York: 
Free Press, 1988. 

Grimsdale, R. L., and F.F, Kuo, eds. 
Computer Communication Networks. 
Leydon: Noordhof, 1975. 

Goldberg, Adele, ed. A History of Personal 
Workstations. New York: ACM Press, 
1988. 

Rheingold, Howard, Tools for Thought. 
New York: Simon and Schuster, 1987. 


Douglas Engelbart, a seiuor scientist at 
McDonnell Douglas, recently created the 
Bootstrap Institute to further CSCW re- 
search. Harvey Lehtman is manager of 
the New Media Group at Apple Com¬ 
puter. They can be reached on BIX c/o 
**editors. “ 
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Select the points you want fo remove from your ... Then press F6 to refit the model and 

regression model... recalculate the statistics. 


Because "Statistical Graphics” 

Is Better Than Just Statistics and Graphics 


Most of today’s PC statistical 
packages give you all the 
statistics you’ll ever need. Some 
even give you a few graphics. But 
only STATGRAPH ICS from STSC 
gives you integrated statistical 
graphics in an environment you 
control. 

Unique "What tf" Interactivity 

STATGRAPHICS lets you explore 
data relationships fully, 
producing higher quality, more 
timely solutions. Define your data 
and assumptions, run the 
procedure and review the results, 
modify data and assumptions 
repeatedly and take another 
look—and another. Alt without 
leaving the procedure or making 
permanent changes to your data. 


integrated Statistical Graphics 

Coupled with STATGRAPHICS’ 
interactive environment are over 
50 types of graphs—traditional 
pie and bar charts, histograms, 
3-D line and surface plots, quality 
control charts, and more. All are 
integrated with the procedures 
so that they can be displayed 
instantly and modified 
repeatedly. 

Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility tike that, you can spot 
and investigate visual trends in 
your data—trends you may have 
missed if you looked only at the 
numbers. 



A wide variety of graphs supported on over 100 displays, printers and 
pfotters, including the new IBM PS/2™ Series. 


Over 250 Statistical Procedures 

• Direct Lotus!* and dBASP 
interfaces 

• ANOVA and regression analysis 

• Experimental design 

• Quality control procedures 

• Multivariate techniques 

• Nonparametric methods 

• Exploratory data analysis 

• Forecasting, time series 
analysis, and more. 

STATGRAPHICS— 

The Best Vlby to Do Statisticsl 

Put the power of STATGRAPHICS 
to work for you today—al I for on ly 
$895*. For our free convincer kit or 
the name of a dealer near you, call 

(800) 592-0050 ext. 400 

In Maryland, (301)984-5123; 
internationally, (301)984-5412. 
Telex 898085 STSC ROVE 


STSC, Inc. 

2115 Jefferson Street 
Rockville, Marylafid 20852 


’‘Suggested retail price In U.S. and Canada. 
International prices vary. Available through 
dealers and distributors worldwide. 
STATGRAPHICS. Lotus, and dBASE are 
registered trademarks of Statistioal Graphics 
Corporation. Lotus Developrnent Corporation, 
and Ashton-Tate, respectively. 
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On your286, 

you’ve been making any task look complicated. 





On your 386, 

it hasn’t been incredMy eocdting having all that power. 


If the screens on the right look more 
intriguing to you than those on the left, 
you’re ready for Microsoft® Windows. 

Windows opensup the world of visual 
thinly to all ^6 and 386 owners by 
offeriig the power of graphics. 

Everything you can do on ynur PC, 
you can now do better, faster and with 
greater imagination. Vilaether you’re creat¬ 
ing documents or trying to get a clearer 
picture of your work 

What used to take complicated key- , 
strolres can now be accomplished with , 
the simple dick of a mouse. With 
xMicrosoft Window's, jnu access pull¬ 
down menus. Simultoeously work 
with different programs as well as cut 
and paste between them to create 
graphic examples within different 
bodiesof text Andwiiatyouseeanthe 
samiwill appear oo your printedpage. 

And once you’ve learned Micro¬ 
soft Window's, you’U haw the basis for 
scores of other programs because aH the 
countless newWindows applications are 
based on the same easy, ^cal format 
Since Microsoft Windows vir¬ 
tually looks and works hire MS® OS/2 
Presmtation Manager, you won’t haw 
to wnny about it beconnng obsolete 
in a couple years. We made both sys¬ 
tems compatible. So, 
inthefutuie,you’ll 

ViP Wp tn isitkitmMicyosGftMom. 


data betw'een them. And your knowledge 
of Windows will giw you a jump on learn¬ 
ing IVK OS/2 PrSentation Manager. 

You’d eqiect a program this powerful 
to require a more pow'eriul madime. But 
we consistently create software that makes 


©CopjTight 1988 Micinsoft Ccrparatian. All lights resen-ed. MiansofE tbeAlkiosoft logo and MS auc registeted liademarks, and Making ilail mate sense is a trademark cf Microsoft Cor^tiffli. 
The failtjwTDg pitrducls have been used courtesy of their wspedive developer; Lotus and I -2 3 by Lotus De^■ek)(plIKnt Corporatiflii; WoidPferfect by WortlPerfeel Corpoiatioii; P^^Maker by Aldus 
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With Wmdows/286, 

you could have been seeing things much more clearly. 





Wdh. Windows/386, 

you could have been seeing a lot more things much more dearly. 



the best use of your present haidu’are. 

For ecample, Microsoft Windows/ 
286 will work with as little as 640K and 
instantly make your 
machine more sensi¬ 
tive, intuitive and 
highly visual. It gives 
you the ability to 
^runevetyWmdo\\’s 
^plication available. 
^ ,And with access to all those 
' povi'erful programs, you’ll 
be able to extend the life and usefulness of 
your 286 well beyond the introduction of 
MS OS/2 Presaitation Manager. With 
version 2.1 you also get the benefit of 
increased speed. So j’ou’U blaze through 
Windows applications up to 87% fester. 

Microsoft Windows/386will giveyou 
everything that Window’s/286 gives you. 
Plusmultitaskingwith most DOS applica¬ 
tions. Now you can finally utilize thespeed 
and power of any 386 machine. 

Imagine cieatirg a complicatedspread- 
sheet Tken while a macro is beir^ run, 
open up a word processor. Type a docu¬ 
ment, open and 
work with a 
graphics pro¬ 
gram. Cut and 
paste between piogr^ and even call up 
dectranicmail. Andstillbeable to checkon 
thestatus of your spieadsheetat anytime. 

Consideiiiig all you can do with Micro¬ 
soft Window’s,you have only one question 
to ask yourself. 

What have you been doing without it? 

Micnosoft^ 
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and automatically set the appropriate pen speed and 
pressure for the highest quality output. ^ 


FO-AND DG CORPORATION 


1227 Ohkubo-cho, Hamamatsu-shi,Shizuoka-ken432, Japan 
Phone:(0534)85-3177 Fax:(0534)85-2735 Telex:4225070 ROLDG J 


INTERNATIONAL DISTRIBUTORS - 

U.S.A.: CANADA: 

Rolan(3 Corp US Roland DG Canada Inc. 


AUSTRALIA: 


1:12131685-5141 Triu: 674489 RCSS LSA 


1:16041273 4453 Fai: 1604)270-7150 


ENGLAND: 

Roland (UK) Ltd 

PfeNi; 1011847-5665 Ttlix: 934470 ROIAND 6 


SCANDINAVIA: 

Roland Scandinavia A/S 

Pfe»N:(01)32 47 22 Tilix; 19720 lOlANO Dl 


BENELUX: AUSTRIA: 

Roland DG Australia PtyTjfrritecL^ FRANCE: SWITZERLANI 

P1IMI:(031241-1254 fm:I03124i-1257 ^'Til^GERMANY : PORTUGAL: 

NEW ZEALAND: Roland DG^Tjrope N.V 

Roland Corporation (NZ) Ltd i-i«. iohisms 35 i.i...7nM»4iQaii 

PtiaN: (09)398-104 Far 109)391-065 










■ If the above doesn't cover your inquiries, please contact Roland OG Corporation, Japan 


Circle 244 on Reader Service Card 

















IN DEPTH 
GROUPWARE 


Where 
the Action Is 

Groupware brings clarity and simplicity to the coordination 

of human action 

Terry Winograd 



T he lifeblood of an 
organization is not 
data or computa¬ 
tion, but interac¬ 
tion. People working with 
computers get things done by 
placing orders, requesting 
and producing reports, and 
releasing products, not by 
processing information. 

Work is organized as a net¬ 
work of interlinked actions— 
actions that are embodied in 
language. The ability to af¬ 
fect and anticipate the bdiav- 
ior of others through language 
is an important condition of 
human action. 

Current research on the de¬ 
sign of computer-supported 
cooperative work reveals the 
importance of this linguistic 
dimension. But there is a 
common-sense tradition that 
hampers looking at the essen¬ 
tial structure of language. In 
this tradition, language is a 
system for representing the world and for 
conveying thoughts and information. Al¬ 
though this perspective is useful in many 
ways, it leaves out the fundamental di¬ 
mension of language as convnitment, as a 
construction that shapes the world in 
which we act. 

A traditional linguist would analyze 
the utterance “The cat is on the mat” as 
conveying information, describing a par¬ 


ticular state of affairs. But if you imagine 
a setting where someone really might say 
that, something more is happening. Per¬ 
haps an action is being call^ for: It’s my 
cat, and my friend’s precious mat is in 
danger of being unraveled. Or maybe a 
request has been fulfilled: My cat-train¬ 
ing assistant has finally gotten the cat 
into the appropriate starting place for a 
trick. Whenever you convey informa¬ 


tion, you are embedded in a 
context that makes it relevant 
to something getting done. 
The meaning of the words 
serves as a starting point for 
interpretation that leads to 
networks of interconnected 
actions. 

By directly addressing this 
universal dimension of 
human communication, we 
are beginning to develop 
groupware that offers a new 
simplicity of design and ef¬ 
fectiveness of management. 
This article looks at a class of 
systems called action-coordi¬ 
nation ^stemsy which apply 
principles of conversation 
management to help people 
keep track of what is going on 
and what needs to be done. 
Systems of this kind will be 
the central framework for the 
integrated office systems of 
the future. 

The Architecture of Conversations 

Action-coordination systems are based 
on a theory of language developed by 
Flores and Winograd (see bibliography), 
growing out of earlier work on “speech 
acts” in the philosophy of language. This 
theory holds that when you utter or write 
sentences, you are performing speech 
acts that have consequences for your own 

continued 
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future action and for the actions of the 
people you arc addressing. Traditional 
language theories look at the way in 
which words convey information. 
Speech-act theory looks at the ways in 
which utterances are connected to future 
possibilities and consequences. 

The basic conversation for action 
grows out of a request or offer that one 
person makes to another. The exact 
words may differ greatly, ranging from 
highly formalized statements like “1 
hereby request that you grant my peti¬ 
tion ... ’Mo everyday utterances like 
'*How about a movie?” 

A conversation can be viewed as a kind 
of dance, in which particular linguistic 
steps move toward completion: If an ac¬ 
tion was requested of you, you promise or 
decline; if you promised to complete the 
action, you report completion or revoke 
your promise; if you requested an action, 
you cancel your request, ask for a prog¬ 
ress report, or declare that your condi¬ 
tions have been fulfilled and the action 
completed. 

The state-transition diagram in figure 
1 illustrates the possible moves in a con¬ 
versation for action that is initiated by a 
request. Each circle represents a state of 
the conversation, and the arcs are the lan¬ 
guage acts that the participants O^beled 
A and B) can take, ^ch act has a name, 
such as Decline or Counter (counter¬ 
offer). After A makes an initial request, 
three basic moves are open to B: promis¬ 
ing to do what is requested, declining the 
request (thereby closing the conversa¬ 


tion), or counteroffering (suggesting an 
alternative). Each act leads to a different 
state, with its own possibilities for fur¬ 
ther acts by B and for responses by A. 

Having promised to do som^hing, B’s 
next standard move in the conversation is 
to report that the request has been ful¬ 
filled. A can accept this report or declare 
that the completion was not satisfactory 
(according to A’s interpretation of the 
promise). A conversation moves toward a 
state of completion in which no further 
moves are anticipated. This can result 
either from a successful completion 
(marked by the requestor’s positive dec¬ 
laration), or from acts, such as withdraw¬ 
ing the original request or canceling the 
promise. 

The state-transition diagram is univer¬ 
sal in that it generates the range of possi¬ 
ble speech-act sequences regardless of 
the topic, Che language in which the acts 
are expressed (computerized or natural), 
and the intentions and plans of the con- 
versants. This structure of possibilities is 
used in action-coordination systems to 
organize records of what has been done 
and present them to the conversants as 
possibilities for further action. In the 
general action-coordination systems of 
the future, this structure will be the basis 
for declaring and automating practices 
specific to the work of a particular indi¬ 
vidual or group. 

A Network of Practices 
Organizations are structures for the so¬ 
cial coordination of action, generated in 


conversations based on requests and 
promises. You might say that conversa¬ 
tions and actions are the bricks and gird¬ 
ers of which the organizational structure 
is built. They are crucial to building 
technology for organization and manage¬ 
ment, and they are universal with respect 
to time and culture. So long as people 
live and work together, they will coordi¬ 
nate their actions in requests and prom¬ 
ises and the expectations derived from 
those requests and promises. 

But there is a larger structuring that is 
particular to the practices of the organi¬ 
zation. (By practice, I mean a recurrent 
pattern in which conversations are gener¬ 
ated and related to one another.) 

As a simple example, we find some 
standard practices in the menus of the 
Coordinator (for more detailed informa¬ 
tion, see the text box ” Coordinating Con¬ 
versations” on page 256D). The item 
“Delegate it” in the menu of photo C is 
not a simple conversational move. When 
I delegate a request from you to a third 
party, I am really entering into a new 
conversation with that party, with its own 
conditions and dates. Although the inter¬ 
face makes this a simple menu item, it 
is really a way of linking two distinct 
conversations. 

Conversations dealing with the new 
design specification (in the text box) in¬ 
volve another kind of practice. On com¬ 
pleting the specification, I initiate stan¬ 
dard conversations to make sure that the 
documentation is kept up-to-date and that 
the programming is done. This same pat¬ 
tern is followed again and again for dif¬ 
ferent design projects. The Coordinator 
makes it possible to generate the individ¬ 
ual conversations, but it doesn’t provide 
for capturing the regularity of conversa¬ 
tions—how certain conversations follow 
others in a standard way. This regularity 
includes the types of conversations, the 
people they are with (e.g., the documen¬ 
tation editor and the programming man¬ 
ager), and some of the content (e.g., the 
documentation that needs updating is re¬ 
lated in a systematic way to the code 
being written). 

Group work is organized around col¬ 
lections of practices. Some are on a small 
scale, linking only a few conversations. 
Others are larger and include many con¬ 
versations, such as those required for 
managing a software development effort 
or those involved in materials acquisition 
or payments and accounts. If conversa¬ 
tions and actions are the bricks and gird¬ 
ers, then these practices are the larger ar¬ 
chitectural elements that make up the 
design of the organization . 

continued 
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Figure 1: Basic conversation diagram. The heavier circles represent states of 
completion. (Adapted from Winograd and Flores, J9S6, page 65.) 
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WHERE THE ACTION IS 

Coordinating Conversations 


T he first commercial product to pro¬ 
vide the functionality of an action- 
coordination system was the Coordina¬ 
tor, introduced by Action Technologies 
in 1985 (version 2 is now out). The fol¬ 
lowing brief scenario introduces the 
basic concepts of conversation manage¬ 
ment as exemplified in the Coordinator. 

What Is There to Do? 

Photo A shows the screen that faces me 
when 1 begin work for the day. It in¬ 
cludes my schedule, reminders I have 
set for the day, a list of conversations 
that need attention, and a list of new 
mail that has arrived. Much of this will 
be familiar if you use message systems 
and computer desk utilities, but the 
structure is different. My work is orga¬ 
nized around the collection of conversa- 
iions in which 1 am currently engaged, 
and I operate by taking actions in those 
conversations. 

Today 1 choose to look first at the 
new message dealing with “article on 
reliability/’ It comes up on n^ screen as 
shown in photo B. All messages in the 
Coordinator are identified as expressing 
a conversational action, in this case 
“Chapman@cpsr requested...” In ad¬ 
dition to specifying that it is a request, 
the sender has included explicit dates by 
which she wants a reply and completion 
of what she requested. This message 
also includes an enclosure, a file that 1 
can examine and store on my own sys¬ 
tem for later use with whatever applica¬ 
tion is appropriate to it. 

Making a Response 

Having read the message, 1 call up the 

response menu, as shown in photo C, 


and select from the different kinds of re¬ 
sponses shown. 

The primary responses are those in¬ 
dicated in the network of conversational 
moves. I can say “Yes,” promising to do 
as requested; 1 can say “No” to decline, 
or I can counteroffer with either “OK, 
except... “ (indicating I’m willing but 
not exactly as specified) or “No, how¬ 
ever. .(indicating that I want to sug¬ 
gest an alternative). I can also select 
“This is done,” jumping directly to a 
state indicating that 1 have reported 
completion of what was asked. 

In each case, a new composition win¬ 
dow will appear on my screen with a 
brief standard message for the selected 
action, which 1 can edit or expand as the 
text of my response. In many instances 
(e.g., “ITl do it” is the text for “Yes”), 
no more text is necessary, and I imme¬ 
diately activate the Send command. In 
others, I may type in something like “I 
can’t do it by the 10th, how about the 
15th?” (in a counteroffer) or “The orig¬ 
inal hardback was published by Ablex 
and the paperback by Addison-Wesley” 
(in response to a question). 

The system is guiding me in the steps 
of the conversational dance. At any 
point, certain moves are possible and 
others aren’t. The menus are designed 
to provide only the set of possibilities 
that make sense, and to distinguish 
them so that the recipient can see my in¬ 
tent and be guided in the next move. 

In addition, I have menu options for 
several standard practices, such as ac¬ 
knowledging the receipt of the message, 
postponing aaion to a specific date, and 
delegating the matter to someone else. 
Or I can just send a comment (equiva¬ 


lent to ordinary electronic mail). 

In this example, I select “Yes,” and 
with a tap on the function key for 
“Send," a return message is on the way 
to Susan, and the promised completion 
date is recorded in my calendar. 

Keeping Track of Completion 
Returning to my schedule (see photo 
A), I note three conversations listed as 
requiring action by today. Macken has 
made a request concerning the research 
catalog and asked for a response by to¬ 
day, Since 1 have not yet responded in 
that conversation, it shows up on my cal- 
epdar. I have promised Cbell to do a de¬ 
sign task by today and have not yet re¬ 
ported it complete, and 1 have requested 
that Hartley get back to me about travel 
requests and have not received a reply. 

The inclusion of reply and complete 
dates is optional when an action is 
taken. Experienced users almost always 
include one or more of them. Explicit 
dates associated with conversations 
identify potential breakdowns in the 
progress toward completion. Their use 
in organizing what is brought to the at¬ 
tention of the user each day plays a sur¬ 
prisingly large role in producing effec¬ 
tive conversations. In fact, this is the 
essential core of “time management,” 
as embodied in many of the standard 
practices of organizations, such as proj¬ 
ect plans, tickler files, reminder sys¬ 
tems, and much of what goes into a 
daily calendar. The explicit use of con¬ 
versation theory makes it possible to in¬ 
tegrate these into a unified approach to 
the question of “What do 1 need to pay 
attention to now?” 

The distinction between open and 



Photo A: The screen that faces me when I begin work for Photo B: A new message. Notice the expressed 

the day. Notice that my work is organized around the conversational action, in this case, **Chapman@cpsr 

conversations in which / am currently engaged. requested. .. ” and explicit dates for completion or reply. 
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Table A: Menu items for initiating a new conversation. 

Request 

Sender wants receiver to do something. 

Offer 

Sender offers to do something, pending acceptance. 

Promise 

Sender promises to do something (request is implicit). 

Whatrf 

Opens a joint exploration of a space of possibilities. 

Inform 

Sender provides information. 

Question 

A request for information. 

Note 

A simple exchange of messages (as in ordinary E-mail). 


conversatioDS is fundamental 
lo keeping track of where things stand. 
Certain acts (marked with asterisks in 
the menus) move the conversation to a 
state in which nothing more is expected, 
although further comments can always 
be added. Completed conversations do 
not normally appear in schedules and 
conversation lists» unless specifically 
requested. The list of open conversa¬ 
tions IS a map of what still needs to be 
done. The structure and status of con¬ 
versations are the primary basis for or¬ 
ganizing retrieval and review in the sys¬ 
tem, To put it simply, the structure is 
organized to provide straightforward 
and relevant answers to **What's next?” 

Keeping Records 

I decide to look more carefully at the 
conversation with Cbell, selecting it and 
selecting the menu operation to produce 
a status report (see photo D). The con¬ 
versation was initiated by my offer in 
September. Cbell made a counteroffer, 
and I accepted it. This acceptance was 
the last communication in which the 
state of the conversation advanced to¬ 
ward completion. Then, there was an 
exchange of comments between Cbell 
and Avra (who was copied in the origi¬ 
nal request), and a follow-up from 
Cbell. I also set a reminder for myself, 
which noted this conversation on my 
calendar on November I, with a com- 
ment about reading the specs . By select¬ 
ing any of these lines, 1 could go back 
and read the specifics of the message. 

Much of what is recorded in conver¬ 
sation records is already part of stan¬ 
dard practices, hut with a different orga¬ 
nizing structure. Records (including the 


files that appear as enclosures) are orga¬ 
nized around distinct conversations, 
providing quick access to the history 
that provides the context for the action I 
am considering at the moment, 

Opemngs 

I report to Cbell that the design is com¬ 
plete by selecting ”It's done” from the 
response menu and enclosing the file 
containing my new specs. I then want to 
inform the editor of the manual that the 
corresponding section needs to be up¬ 
dated, and to start people going on the 
programming, I bring up the menu for 
new conversations, which includes the 
items listed in table A. 

I choose "Inform,” type in the de¬ 
tails about the section 1 have rewritten, 
and send it. 1 then choose “Request,” 
type in my instructions for the program¬ 
ming team, and send that as well. Al¬ 
though occasionally an unstructured 
exchange of notes is called for, one of 
the explicit conversation types is usually 


more appropriate. In fact, there is often 
a benefit in being asked to think about 
which one it is. 

Everyone makes requests and prom¬ 
ises, but we often cause confusion by 
not being clear about what we expect. 
On getting a message, the conversa¬ 
tional types provide a clear guide to 
what is being called for in response, 
without a lot of words. They also set into 
motion the conversation-management 
mechanisms that provide options and 
bring things up on the schedule. 

The Coordinator has no magic to co¬ 
erce people to come through with what 
they promise, but it provides a straight¬ 
forward structure in which they can re¬ 
view the status of their commitments, 
alter commitments they are no longer in 
a position to fulfill, anticipate coming 
breakdowns, make new commitments 
to take care of breakdowns and opportu¬ 
nities appearing in their converaations, 
and generally be clear (with themselves 
and others) about the state of their work. 



Photo C: 77i^ response menu. This contains the different 
kinds cf responses I may select. Notice that they include 
promise, counteroffer, report, and decline responses. 


Photo D: A status report. It contains the details of my 
conversation with Cbell, followed by the history of all 
activity related to that conversation. 


DECEMBER 1988 -BYTE 2S7 


















IN D E 


PROGRAMMERS 

FOR IBM PC/XT/AT 



■ Select Device with vender name & type number directly 

■ Enable user to set up Program Pulse Width Vpp. Vo& 
Over-program Pulse Width & Iteration Counts. 

■ Capa^ ot set & 8/16/32-bte wide—word programming. 

XP6000A Adapter & cable installs in PC for $55 

connecting programmer externally 
XP6001 1 -socket 1 M-bits EPROMs programmer $■) go 

XP6002 8 -socket IM-bits EPROMs programmer $375 
XP6003 1 -socket MCS-48 micros programmer $215 
XP6004 1-socket MCS-51 micros programmer $270 
XP6014 4'sockets IM-bits EPROM programme $260 
AT-IOt (A EPROM Eraser erases 30 24-pin ICs $195 
with timer 


2 YEARS GUARANTY 30 DAYS MONEY BACK WARRANTY 


^1^ Xender Corporation 

2«24. KEN.VFDV Bl.VIJ,lFL CTH’. NJ 07M)6 


20I-6S‘M29I llx. 910 2M) QtAMPKiN 
Fax: 201-864-9737 


WHERE THE 


Current computer systems provide two 
distinct worlds for dealing with prac¬ 
tices. On one side are the elementary fa¬ 
cilities provided by connectivity and 
compatibility: shared files and electronic 
messaging. These are totally general, but 
offer almost no structure to build with. 
On the other side are conventional data- 
processing systems for practices such as 
order entry, airline reservations, and in¬ 
tegrated CAD/CAM. In these, a particu¬ 
lar collection of practices is fossilized in 
the design of the information structures 
and operations. Although such systems 
can be very efficient and effective for the 
practices designed into them, they tend 
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omputers 
offer tremendous 
potential for improving 
our interactions 
with one another. 


to be difficult to build, inflexible in use, 
and poorly adapted to change. 

The challenge for groupware is to pro¬ 
vide an effective way of designing and 
continually evolving the collections of 
practices that constitute an organization. 
Action-coordination systems offer a 
promising approach. In a generalization 
of systems like the Coordinator, you can 
provide mechanisms that let people in or¬ 
ganizations design the appropriate archi¬ 
tectural elements—the patterns of inter¬ 
related conversations. In doing so, they 
aren’t being asked to provide a set of pro¬ 
cedures that would let the machine make 
the decisions; they are constructing a 
range of possibilities for effective human 
action. 

As a simple example, I might find it 
difficult or impossible to make rules for 
exactly when I should send a design off to 
the documentation people, or which pro¬ 
gramming team I want to handle it. 
These decisions may depend on factors 
that aren’t captured in the computer sys¬ 
tem at all. But what the system can do is 
provide me with a menu of appropriate 
possibilities. On sending the “This is 
done’’ action in a conversation about a 
design, I could be shown a menu with 
special items for “Inform documenters” 
and “Initiate programming.” When I 
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choose one of these items, the initial text 
in the message I compose would not be 
the generic text for an inform or request, 
but a text I have designed for this specific 
conversation, with data filled in automat¬ 
ically from the conversation I just com¬ 
pleted (e.g., the identity of the relevant 
files). 

As a further step, I can encode rules 
for those parts of the practice that are 
standard enough for a program (either a 
conventional algorithm or a rule-based 
system) to determine. As opposed to the 
artificial-intelligence approach, which 
tries to simulate the user’s thinking pro¬ 
cess, the action-coordination framework 
focuses on providing an appropriate tai¬ 
lored set of actions to choose from. Thus, 
it provides a framework for incremental 
user-driven automation. 

The Office of the Future 
At first, computers were seen as number 
machines to be used in scientific quanti¬ 
tative applications. Today, you hear a lot 
about how they are really symbol ma¬ 
chines or knowledge machines. This is 
all true; however, computers are also 
“action machines”—machines with 
which you take linguistic action. They 
offer tremendous potential for improving 
our capacity to interact with one another. 
This potential is just being touched on by 
networking, electronic messaging, tele¬ 
conferencing, and the like. But it will 
really come to fruition when these are in¬ 
tegrated into a deeper understanding of 
how language serves as a medium in 
which people bring forth their own ac¬ 
tions and those of others. 

The development of conversation- 
action systems will make possible a new 
level of integration—not just of computer 
networks or standards, but of what peo¬ 
ple do. As we move from software to 
groupware, we will be able to create 
people-centered systems that bring new 
clarity and simplicity to the coordination 
of human action. ■ 
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IN DEPTH 
GROUPWARE 


Perils 
and Pitfalls 

To succeed with groupware, 
you must first clear these hurdles 

Jonathon Grudin 



G roupware devel¬ 
opment has not al¬ 
ways been either 
profitable or suc¬ 
cessful. This failure hasn't 
been because the products 
were dull or unoriginal or the 
companies were poorly run, 
but because the products at¬ 
tempted to change the way in 
which people interact in a 
work environment. Sound 
simple? It isn't. 

Group interaction is a com¬ 
plex web of political, motiva¬ 
tional, economic, and social 
currents. Our knowledge in 
these areas is largely uncon¬ 
scious, so tutoring computers 
to help us collaborate can be 
slow and difficult—that is, 
until product designers and 
purchasers alike acknowledge 
the stumbling blocks to user 
acceptance. 

The obstacles described 
here are not unsolvable, and 
they are not intended to devalue group¬ 
ware's goal. You can implement useful 
groupware applications if you invest suf¬ 
ficient resources to solve the problems, 
develop the appropriate research and de¬ 
velopment methodologies, and find 
niches where the problems don't arise or 
where applications will succeed in spite 
of them, and if you adequately prepare 
users for the new applications. 


A Collective Benefit? 

An application can fail if it requires that 
some people do additional work, espe¬ 
cially if they are not the ones who per¬ 
ceive a direct benefit from using it. 

Groupware supports people who work 
in different roles, such as an author and 
an editor, a manager and individual con¬ 
tributors, or a professional and a secre¬ 
tary. To succeed, a groupware applica¬ 


tion must be used by all the 
relevant people. But often 
some will benefit more than 
others, while others will have 
to do extra work. 

Doii^ the extra work can¬ 
not be left to individual dis¬ 
cretion. Nor will each group- 
ware application be important 
enough to mandate that reluc¬ 
tant individuals take on the 
extra work; in many cases, 
the cost will outweigh the 
benefit. If it can be deter¬ 
mined that the application 
really does provide a collec¬ 
tive benefit to the group, edu¬ 
cation and leadership may be 
critical in convincing people 
to do the required work. 

The best solution is to en¬ 
sure that everyone benefits di¬ 
rectly from using the applica¬ 
tion by building in additional 
features, eliminating or mini¬ 
mizing the extra work re¬ 
quired of anyone, or reward¬ 
ing people for doing it. User interfaces 
must be provided that are matched with 
user backgrounds, jobs, and preferences. 
This is a substantial undertaking, but 
there may be no other option. 

Fact VS- Tact 

Applications can fail if, through igno¬ 
rance, they violate social taboos, threat- 

continued 
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en existing political structures, or other¬ 
wise demotivate some users. 

The computer is happiest in the world 
of information—explicit, concrete facts 
or images. Accessing and manipulating 
information is central to the tasks for 
which individual users rely on their com¬ 
puters, Central to the dynamics of 
groups, however, are much less explicit 
social, motivational, political, and eco¬ 
nomic factors. Often without thinking 
about it, we rely on social conventions 
and our knowledge of the personalities of 
those around us to guide our actions. 

It will be difficult to make these con¬ 
ventions, personal agendas, and so forth 
available to the computer. Even trying to 
make these things explicit may be a prob¬ 
lem in itself: Often we tactfully keep our 
motivations and agendas {and our views 
of other people) to ourselves. Yet unless 
this information is made explicit, group- 
ware will be insensitive to it. 

Allowing for Error 

Applications can also fail if they do not 
allow for the wide range of error, excep¬ 
tion handling, and improvisation charac¬ 
teristic of much group activity. 

Software may be developed to support 
group activities or procedures as they are 
“supposed to" happen. But our descrip¬ 
tions of “typical” procedures may be 
misleading. Close examination may re¬ 
veal that group activity is particularly 
variable and that strict adherence to a 
standard procedure is more the exception 
than the rule. 

Designer's Intuition 

The design process sometimes fails be¬ 
cause our intuitions are poor for multi¬ 
user applications—no one personas intu¬ 
ition is likely to foresee the full range of 
user reactions in a complex social situa¬ 
tion involving the simidtaneous partici¬ 
pation of people with different back¬ 
grounds, preferences, and jobs. 

Decision makers rely heavily on intu¬ 
ition. The track record of a development 
manager considering a groupware proj¬ 
ect is generally based on single-user ap¬ 
plications, where intuition may be a far 
more reliable guide—a manager with 
good intuition may quickly get a feel for 
the user’s experience with a word proces¬ 
sor, spreadsheet, and so forth. Not sur¬ 
prisingly, the decision maker may be 
drawn to groupware applications that se¬ 
lectively benefit one subset of the user 
population: managers. Managers may 
see the potential benefit for people simi¬ 
lar to themselves, but may not see that 
extra work may be required of others, 
that social conventions important to 


others may be violated, or that the actual 
work activity of others may in practice 
vary from the prescribed procedures the 
manager sets out to automate. 

Evaluation Difficulties 
Groupware applications can be difficult 
to analyze and evaluate. Task analysis, 
design, and evaluation are never easy, 
but they are considerably more difficult 
for groupware than for single-user appli¬ 
cations. An individuals success with a 
particular spreadsheet or word processor 
is not likely to be affected by the back¬ 
grounds of other group members or by 
the administrative or personality dynam¬ 
ics within the group. 

But in a group, motivational, social. 



applications will fail if 
through ignorance, they 
violate social taboos. 


and political factors come to the fore, and 
these factors do play an important role in 
the success of groupware. 

Evaluating groupware “in the field” is 
complex due to the number of people to 
observe at each site, the wide variability 
in group composition, the time over 
which group processes unfold, and the 
range of factors that play a role in deter¬ 
mining acceptance, such as user train¬ 
ing, management buy-in, and vendor fol¬ 
low-through. In fact, you may have to 
fully implement a groupware application 
to really evaluate its potential. 

Groupware’s Heritage 
The two historical influences on group- 
ware are single-user applications written 
for minicomputers and microcomputers, 
and multiuser systems written for main¬ 
frames. Each brings with it certain as¬ 
sumptions that, because they don’t hold 
for groupware, contribute to our failure 
to recognize the problems we face in de¬ 
signing and evaluating groupware. 

A groupware application can be a logi¬ 
cal extension of a single-user application, 
such as a coauthorship application that 
goes beyond word processing. Word pro¬ 
cessing does not become groupware by 
virtue of permitting different users to ac¬ 
cess and edit the same document sequen¬ 


tially. But a coauthorship application 
supports document preparation as a 
group activity if it allows coauthors to 
work simultaneously, if it identifies edits 
by the user making them, or if it interacts 
with users according to their role—prin¬ 
cipal author, coauthor, editor. 

Similarly, providing sequential, 
multiuser access to a database isn't 
enough: Database products such as Para¬ 
dox, Ingres for PCs, or Professional Ora¬ 
cle do allow multiuser access but don't 
distinguish among users beyond pass¬ 
word access. Multiuser databases are a 
foundation on which groupware will be 
built; for example, a groupware applica¬ 
tion might monitor changes in such a 
database and alert different people to 
specific changes according to their job. 
(Of course, a group could use a word pro¬ 
cessor or a database as a kind of electron¬ 
ic mail system, leaving notes for one an¬ 
other, thus turning what wasn't designed 
to be groupware into something that does 
support group activity.) 

Whether we are designers, imple- 
menters, users, or managers, our com¬ 
puter experience has generally been with 
single-user applications. Our intuitions 
are based on this experience. As a result, 
we are not accustomed to thinking in 
terms of the needs and preferences of dif¬ 
ferent users. The single-user application 
does not train us to consider users of the 
same product who have a crucial but en¬ 
tirely different engagement with it. 

At times we may think about novice, 
casual, and power users, but rarely about 
the different roles people play in relation 
to one application: author and editor, 
sender and receiver, enterer and moni¬ 
tor, and so forth. Intuitions formed 
around single-user applications do not 
prepare us to consider tiie complex social 
and political context that applications are 
used in, yet this context is critical for 
groupware, which influences the way 
communication and coordination occur. 
Experience with single-user applications 
does not prepare us for the difficult job of 
evaluating the more complex work pat¬ 
terns and longer time intervals that mark 
group activity. 

The Mainframe Li^acy 
Groupware designed for users linked by 
minicomputers or networked microcom¬ 
puters can also be based on larger, main- 
frame-based systems. Corporate infor¬ 
mation systems centered on multiuser 
databases are common. Experience with 
these multiuser mainframe systems 
molds our intuitions regarding group- 
ware. They have similarities, but there 

continued 
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arc critical differences, particularly at 
the time of introduction. A mainframe 
^tem has a much higher cost, greater 
visibility, and stronger commitment 
from upper management. As a result, a 
new system brings with it the expectation 
of organizational change. The far less ex¬ 
pensive groupware application will not 
carry the same visibility, commitment, 
or expectation of change. 

The strong management commitment 
to ensuring the success of a new main¬ 
frame system means that the collective 
benefit of the system is recognized to be 
high; the organization may create new 
jobs to achieve success, if necessary; 
ways will be found to work around a few 
important individuals who will not use 
the system {the manager who won*t use a 
terminal, for example); and pressure 
from management to try the system may 
be high. Even with these forces working 
to the advantage of the mainframe sys¬ 
tem, successful implementation is diffi¬ 
cult. Introducing groupware applications 
without this backing will be more diffi¬ 
cult, all else being equal. 

The much less expensive application 
program may provide a smaller or less 
certain collective benefit and won’t have 
the same degree of management commit¬ 
ment. The organization cannot restruc¬ 
ture itself around each new groupware 
application, nor will management work 
as hard to ensure full participation. To a 
greater degree, groupware must fit more 
smoothly into existing work patterns and 
appeal to ail the people needed to sup¬ 
port it. In general, the organization may 
adapt to a mainframe system, but a 
groupware application program must 
adapt to the organization. A large system 
may support several editors to choose 
among, for example, but all authors 
working together must use the same co- 
authoring application. Groupware must 
be more “group-friendly” than previous 
software has b^n. 

Learning from Failures 

Digitized voice, as in voice annotation or 
voice mail, has some advantages as a 
computer-based communication me¬ 
dium. But despite 25 years of research, 
voice technology has been highly un¬ 
profitable, and projected sales of voice 
products contiime to be revised down¬ 
ward. Why? The advantages of digitized 
voice over typed input are almost all ad¬ 
vantages for the speaker. The disadvan¬ 
tages to digitized voice, however, arc 
mostly problems for the listener. It is 
harder to understand, slower to take in, 
not easily scanned or reviewed, and more 
likely to contain errors. 


The speal^r benefits from voice appli¬ 
cations, and the listener does additional 
work. When will it be acceptable for 
speakers to thus burden listeners? Some¬ 
times there is little alternative: A sales 
force on the road, for example, may have 
no E-mail option. A disparity may be 
acceptable when the speal^r is of higher 
status than the listener, as with dictation 
machines, or when all users are speakers 
and listeners in roughly equal measure, 
sharing the burdens and benefits. 

Group decision support is another 
groupware area that hasn T yet caught on. 
The appeal to improving the efficiency 
and effectiveness of decision making in 
meetings or groups is obvious, but writ¬ 
ing software diat can do it will be tricky. 
The decision-making process is often 
complex and subtle, with participants 
holding partially hidden agendas, rely¬ 
ing on knowledge of the personalities of 
the others involved, and so forth. Such 
factors may be difficult or impossible to 
represent explicitly in the system, and 
thus the computer may participate at a 
great disadvantage. 

In addition, group decision-support 
systems are expressly designed to benefit 
decision makers. But others may need to 
take time to learn and use the system. 
The system may encounter resistance if 
significant learning is required, if much 
effort to put information on-line to make 
it publicly available is necessary, if the 
system records information that a partici¬ 
pant would prefer not to spread outside 
the meeting, if it blocks other means to 
influence decision making (such as pri¬ 
vate lobbying), or if it undermines man¬ 
agement authority. 

Automatic meeting scheduling is my 
last example of a faltering groupware 
area. For automatic meeting scheduling 
to work efficiently, all involved must 
maintain personal calendars and be will¬ 
ing to let the computer schedule their 
free time. These requirements are not 
met. Electronic calendars are not elec¬ 
tronic versions of paper calendars. They 
serve communication fuiKtions, primar¬ 
ily for managers and executives with per¬ 
sonal secretaries who maintain the cal¬ 
endars. Most individual contributors get 
by fine with portable, compact paper 
calendars. 

This has dire consequences for auto¬ 
matic meeting scheduling. If a manager 
wants to meet with nonmanagement sub¬ 
ordinates, few of the latter are likely to 
maintain their electronic calendars. The 
scheduling program will find all times 
open and schedule a meeting, and con¬ 
flicts will ensue. The one who benefits 
from the feature is the person who calls 


meetings—the manager. Those who have 
to do additional work to make the appli¬ 
cation succeed are the individual contrib¬ 
utors, who would have to maintain elec¬ 
tronic calendars that they would not 
otherwise use. 

Analysis of a Success: E-Mail 
How have E-mail and bulletin boards 
avoided these pitfalls to become the clear 
groupware success story? To begin with, 
diere is an equitable division between 
who does the work and who gets the ben¬ 
efit. In some situations, everyone takes 
equal turns sending and receiving; in 
oAer cases, the person with a message to 
communicate does a little more work to 
type it, while the receiver can easily read 
or ignore it. The basic conversation for¬ 
mat fits in readily with our social con¬ 
ventions (although the differences lead to 
potential problems, such as “flaming” 
and “junk E-mail”). 

But E-mail is peculiarly anomalous in 
some interesting respects. It is coming 
into wide use less through a normal prod¬ 
uct-development and marketing process 
than by spreading from academic and 
public sources. Unlike many groupware 
products, the obvious beneficiaries are 
not managers or decision makers. Its 
asynchronous nature may even bother 
managers whose time is tightly bud¬ 
geted: The ability for anyone to rapidly 
disseminate information (including ru¬ 
mors) can create new and not always wel¬ 
come challenges for managers, whose 
jobs often involve managing and control¬ 
ling communication. Because it is so dif¬ 
ferent from most groupware, it may be a 
mistake to look at E-mail as a model for 
groupware development. 

In fact, for groupware to succeed, it 
must be less technology-driven than it 
has been. We must start with a better un¬ 
derstanding of how groups and organiza¬ 
tions function and evolve, and we must 
be more systematic in evaluating the ef¬ 
fects of introducing technology into 
groups. We also need a better under¬ 
standing of our own decision-making 
processes. The intuitions that guided us 
in the past are breaking down as we move 
from single-user applications and main¬ 
frame systems to the new world of 
networked minicomputers and micro¬ 
computers that will support groups. We 
need better science and better intuitions 
in this area, because failure is so expen¬ 
sive and time-consuming. ■ 


Jonathan Grudin is a member ofMCC*s 
Human Interface Laboratory in Austin, 
Texas. He can be reached on BIX do 
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Premier 35 459,00* 

EPSON 

LXaOO. ... .. 176.00' 

LQ500 . CALL 

LQ1050 ..........CALL 

EX10SO. CALL 

Fxeao.. CALL 

NEC 

P5200 .. 489.00* 

P53O0 .. 639.00' 

P2200 Dot Matrix .. 317.14' 

OKIDATA 

ML 393 . 865,00' 

ML 321 . 435.00' 

ML 320 . 315.00' 

HEWLETT PACKARD 

Userjet IL.,.,. 1,585,00' 

Deskjet. 651.46' 


Panasonic 

1091 MDL 



193/32 CPS. 

10" Par w/tractor 


*165 


MONO & COLOR CARDS 


HERCULES Graphics Card Plus..... 172.00' 

THiy" Color Card or Mono .. ... 105.00' 

AXf. EGA Wonder 800 x 560 ^ . 305.00' 

ORCHID Designer VGA(IQM PC/XT! . 287.31* 

PARADISE Auio Switch 480 .. 163,00* 

PARADISE VGA Plus Card . ... 249.00" 

VIDEO 7 Vega Deluxe 640 x 480. 189.00' 

VIEDO 7 VGA ...4 249.00* 


MITSUBISHI 

DIAMOND 

SCAN 

H 35 * 





13" Color Morfflor 


COMPUTER SYSTEMS 


AST Premiun^ 286 Model 80 .... 1,399.00* 

APPLE Macintosh Plus, SE, MAC II .CALL 

COMPAQ Deskpro 286/40MB ... 2,295.00' 

COMPAQ DesKpro Sae/BOMB . 4,565.00' 

COMPAQ Portable 111 MOL 40 . 3,850.00' 

IBM PS/2 Model 30 CMS 20MB .. 1,495,00' 

IBM Pa'2 Model 5Q 2,290.00* 

NEC HD, 640L, 2MB, backlit . .. 2.175.00" 

TOSHIBA T*t000 Uptqp W/512K 719.00' 

TOSHIBA T‘1200 DA W/20MB, backlit. 2,193,00' 

TOSHIBA T-5100 W/2MB RAM, 4OM0.4,375,00' 

TOSHIBA T-3200Uptop 3,395,00' 


1-800-621-SAVE 



W)rdFferfect 

Ward l^aceisingSaltwuit; 
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- Advanced word processing functions 
‘ f 00.000 word phonetic dicfionary 
’ Split screen editing 
* Use up lo 5 different fields ai once 


MODEMS 


HAYES Smartmodem 2400 . 392.89' 

HAYES Smanmodem 1200 . 263,56' 

THE''^ 2400 baud Mfxlem 99,99' 

THE'^ 1200 Baud Modem . 79.00* 

THE''i 2400 Baud modem .. 129.00* 

U.S, ROBOTICS HST 9600 ... 579.00* 

CMS 360K Ext. PS/2 Floppy. 231.29' 

IOMEGA Bemaulli II 20MS N .. . . 738.00* 

IRWIN 64MB Iniernai tape for IBM PS/2. 451.00' 

IRWIN 145 40MB Internal Tape ..419.65* 

MINISCRIBE 3650 4DMB Kit moc ‘ 

MfNISCRIBE 3675 60MB HD Ki| ..... 3B9.00* 

MINISCHIBE 612&110MB RLL Full Ht.. 659.00* 

MITSUBISHI 360K 1/2 Hi. Onve. ... 79.79* 

MITSUBISHI 1 MB 3.5'FD ..... 79.79' 

MITSUBISHI 1.2 MB Floppy 1/2 Ht. .. 85-62* 

PLUS DEVELOPMENT Hardcard 20.489.87' 

PLUS DEVELOPMENT Hardcard 40. 601-82' 

SEGATE^T 225 20MaKit -. 249-un‘ 

SEGATEST'251 ' 42M8 40MS HD .. 399,' ' 

SEGATE ST 4096 BOMB Full HL . 529,00' 

SVSGEN Bridge File S S' Ext, Drive 205,00" 


MULTtFUNCTlO 


AST Advantage Premium 295-00* 

INTEL Above board 286 W/512K . 341,00* 

ORCHID Tiny Turbo 286 ...... 241,39" 

ORCHID Twin Turbo12 ...... 342.39* 

THE Multi l/Ow/P/S/G/CLK/CAL,. 50-40* 



All Major Credit Cards Accepted 


Tech Support 1-312-20S-1410 
Cuslome r Serv ice i -312-205-1510 
Fax 1-312-205-1525 


REAL BUYING CLOUT-Call now & join over 200,000 
members who are too smart to pay morel MEMBER¬ 
SHIP BENEFITS: ' Pay lUSt 8% above advertised 
wholesale price * 3% cash discount fincluded in whole¬ 
sale price) - Optional sgflware rental library 'FREE 
Wholesale Buyers Guide ■ FREE UPDATES • Price 
Protection > Fully Insured 40-hour shipping - 10-day 
Relurn policy * FREE Technical Support ‘FREE Bulletin 
Board * ProductssubjecHo change ■ All products subiect 
to avaiiabfity. Jofn Today For As Little As $10, 

* All Prices Shown are Wholesale Prices 

625 AcBi^miy Drive Northbrook, IL 60062 


• Call For FREE Catalog « Call For FREE Catalog • Call For FREE Catalog 

Circk 214 on Reader Service Ctad 


BY1288 


Call For FREE catalog • Call For FREE Catalog • Call 
DECEMBER 1988 • B Y T E 265 


*_Come Visit Our Computer Warehouse Club Outlet Store • Come Visit Our Computer Warehouse Club Outlet Store - Come Visit Our Computer Warehouse Club Outlet Store • Cr 




















































































































For An^^neWho Considers 
Code A Four Leder\\bKi. 


If you think writing program code 
is a dirty business, we have something 
to help you clean up your act. 

Ifs called Matrix Layout, Layout 
lets you create programs that do 
exactly what you want, quickly and 
easily—without writing a single line 
of code. Layout does it for you auto¬ 
matically, in your choice of Turbo 
Pascal, Turbo C, Microsoft C, Quick- 
Basic or Lattice C. And if you’re not 
a programmer, you can even create 
programs that are ready-to-run. 

As the first true CASE (Com¬ 
puter Aided Software Engineering) 
development tool for the PC, Layout 
lets you write your programs simply 
by drawing an icon-based flow chart. 
They’ll have windows, icons, menus, 
buttons, dialog boxes, and beautiful 
graphics and text. Like the Macintosh 
and the OS/2 Presentation Manager. 

And because Layout is so effi¬ 
cient, everything you create will 
work incredibly fast, even on stan¬ 
dard PC’s with 256K and only one 
disk drive. To top it off, all your pro¬ 
grams will feature Layout’s auto¬ 
matic mouse support, sophisticated 
Hypertext functions, and decision 
handling. 

The full Layout package also 


comes with three additional programs: 

Matrix Paint is a professional 
paint program that comes with a full 
palette of high-powered graphics 
tools, plus scanner support. And any 
picture or symbol that you draw or 
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1. Draw a flow-chart. 

2. Matrix Layout creates 
the program coda 

3. Your program is complete. 



scan into Paint can be included in 
your program. 

Matrix Helpmaker allows you 
to include an electronic manual in all 
your programs. Context-seasiti ve help 
windows, a table of contents, index¬ 
ing, and the convenience of Hypertext 
functionality can now become a part 
of everything you create. 

FinaUy, Matrix Desktop gives 
you the ability to organize your files 
and disks in a very Macintosh-like 
easy to see, easy to use way. 

What’s the cost? At just $149.95 
for the entire package, Layout speaks 
in a language you’ll love to hear. 
Especially with our free customer 
support, no copy protection, and a 
30-day, money-back guarantee. 

Video Tape Offer 

Our new demonstration video¬ 
tape graphically illustrates how the 
many features of Matrix Layout will 
make a difference in your life. Call 
1-800-533-5644 and order your VHS 
copy now (just $9.95 for shipping 
and handling , credited against your 
purchase). In Massachussetts, call 
{617) 567-0037, 

Do it today. Because once you 
see what Layout can do for you, we 
think you’ll swear by it. 


M A T R 
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Matrix Software Technology Corporation * One Massachussetts Technology Center * Harborside Drive • Boston, MA 02128 * (617) 567-0037 
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IN DEPTH 
GROUPWARE 


Intelligent Software 

Agents 

Using A1 techniques in groupware has the 
potential to dramatically alter the way we organize our work 

Kevin Crowston and Thomas W. Malone 



A lthough people 
often work to¬ 
gether in groups, 
computers, so 
far, usually don't. Computer 
systems have been designed 
either to automate an entire 
process, such as calculating a 
payroll, or to support an indi¬ 
vidual, such as a decision- 
support system for a decision 
maker or a word processor for 
a writer. Recently, however, 
researchers have begun to ex¬ 
periment with software that is 
specifically designed for 
groups—a type of software 
often called groi^are. 

Artificial intelligence, a 
field almost as old as com¬ 
puters themselves, is no ex¬ 
ception. Many expert sys¬ 
tems, for example, embody 
the know-how of an individ¬ 
ual expert working alone on a 
task. AI techniques can be 
equally useful, however, in 
supporting group work, and such appli¬ 
cations are now being used in research 
labs. 

Designing Intelligent Groupware 
Most of the designers of intelligent 
groupware systems have concentrated 
primarily on the underlying “intelli¬ 
gent*' functionality of the systems, not 
on their user interfaces. This focus is un¬ 


derstandable, since most of the systems 
were explorations of the technology and 
not intended for use in a real setting. We 
think, however, that the design philoso¬ 
phy for presenting intelligent functional¬ 
ity to end users is much more important 
than simple “user interface” questions 
would imply; in fact, it's critical to the 
success of these systems. 

Our work on the Information Lens, an 


intelligent information-shar¬ 
ing system developed at the 
Sloan School of Management 
at MIT, has helped to crys¬ 
tallize in our minds some of 
the principles that we find 
useful in designing intelligent 
groupware. These principles 
follow primarily from the ob¬ 
servation that most coopera¬ 
tive work involves more 
knowledge than we can com¬ 
pletely formalize in computer 
programs. Furthermore, 
there are some kinds of inter¬ 
actions that humans should 
always handle themselves 
rather than delegate to com¬ 
puterized assistants. 

We believe that computer 
systems can be more useful if 
they follow two basic rules: 
(1) Expose incomplete knowl¬ 
edge and (2) ma^ it easy to 
include informal knowledge 
and processing. For instance, 
instead of trying to depend on 
complex, hidden (and necessarily imper¬ 
fect) reasoning about what you, as a user, 
want to do with your messages, the sys¬ 
tem should expose all its rules in such a 
way that you can both see and modify 
them. Thus, you can understand and 
compensate for the system's incomplete 
knowledge. 

In Edition, unlike traditional forms- 

continued 
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INTELUGENT SOFTWARE AGENTS 


processing systems^ the system should 
not restrict type of information in 
most fields of messages; it should let you 
put whatever unstructured text you want 
in a message. Thus, if the message types 
included in the system are incomplete or 
inappropriate for a given situation, you 
can always take care of the situation 
informally. 

Information Lens 

The Information Lens system uses ideas 
from AI research to enhance the most 
common kind of groupware: electronic 
mail. In mature computer-based messag¬ 
ing communities, it*s common to feel 
flooded with large quantities of elec¬ 
tronic “junk mail/* At the same time, 
it*s also common to be unaware of facts 
that would make your work easier, facts 
that are known elsewhere in your organi¬ 
zation. The Information Lens helps you 
solve both these problems. It helps you 
filter, sort, and prioritize messages that 
are already addressed to you, and it also 
helps you find useful messages you 
would not otherwise have received. Fur¬ 
thermore, it lets you choose for yourself 
how much of your mail you want to pro¬ 
cess automatically, 

A key idea in the Information Lens is 
that information in messages can be par¬ 
tially represented in frames. For exam¬ 
ple, “meeting announcement” messages 
include fields for date, time, place, orga¬ 
nizer, and topic, as well as additional un¬ 
structured information. Senders can 
compose their messages using frames 


that suggest the kinds of information to 
be included in the message and likely al¬ 
ternatives for each kind of information 
(see figure 1). 

Receivers can conveniently specify 
rules to automatically filter and classify 
incoming messages into folders based on 
the same dimensions used by senders in 
constructing messages (see figure 2), 
When necessary or desirable, however, 

I nformation 

in messages can 
be partially represented 
in frames. 


the receiver can still process messages by 
hand. For example, if a sender put "we 
donT know yet” in the time field of a 
meeting announcement, the rules of most 
automated calendars would not be help¬ 
ful, but a person can easily make sense 
of the sender’s intentions. 

In addition, messages can be sent to a 
special mailbox (currently named "Ai^- 
one”) to indicate that the sender is will¬ 
ing to have this message automatically 
redistributed to anyone else who might 
be interested. Receivers can specify 


rules that find and show messages ad¬ 
dressed to "Anyone” that the receiver 
would not otherwise have seen. Messages 
can thus be selectively disseminated only 
to people who are likely to be interested 
in them. This framework supports many 
kinds of information sharing in addition 
to straightforward E-mail. For example, 
automobile designers could ask to receive 
just those engineering-change notices 
that affect their parts of the car instead of 
manually sorting through the paper an¬ 
nouncements of all changes. 

When senders don’t use any special 
message types in composing their mes¬ 
sages, receivers can still process these 
messages with rules based on the fields 
present in all messages (e.g,, "to," 
“from," "subject," “date," and "text”). 
As natural-language parsers become 
more powerful and accurate, however, 
they could be used to parse more and 
more kinds of unstructured documents. 
For example, as a demonstration of pos¬ 
sible extensions to the Information Lens, 
we developed a parser that reads unstruc- 
tured seminar announcements and 
creates meeting-announcement mes¬ 
sages, Rules like these could be used to 
process a much wider range of docu¬ 
ments. 

Semi-structured messages are also 
useful, not only for information sharing 
but also for supporting a variety of other 
coordination processes in organizations 
(see Malone, Grant, Lai, Rao, and Ros- 
enblitt in the bibliography). For exam¬ 
ple, when the system knows the types of 
messages it is receiving, it can take auto¬ 
matic actions on receiving certain kinds 
of messages and suggest actions that its 
users might take on receiving others. 
Simple examples of using these capabili¬ 
ties include setting up rules to automati¬ 
cally forward meeting announcements to 
a secretary who keeps a calendar or to 
enter the meeting in an on-line calendar, 
and having the system automatically pre¬ 
sent its users with an option of loading 
the patch files specified in “bug-fix 
announcements.” 

We have also recently used these ideas 
to implement demonstration systems that 
help you schedule meetings, engage in 
computer conferences, and keep track of 
tasks you have agreed to do. For in¬ 
stance, we created a system to help 
schedule meetings simply by creating 
several new types of messages (e.g., 
“meeting proposal** and “meeting ac¬ 
ceptance") and by adding several new 
kinds of rule , actions and response op¬ 
tions (e.g., "accept meeting” and “add 
to calendar**) to the system. 

Computer conferencing requires a 



Figure 1: The format of the message screen from the Information Lens, Messages 
are composed with a displa^oriented editor and templates that have pop-up menus 
associated with the template fields. 
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new message type to announce a confer¬ 
ence, and a new action, "join confer¬ 
ence/’ that creates the following: a new 
folder for conference messages, an 
Anyone" rule to forward the messages 
sent to the conference, and a rule to put 
the messages in the folder. To send a 
message to a conference, you simply 
mark the message with the conference 
name and send it to “Anyone*” To read a 
conference, you simply open the appro¬ 
priate folder. 

Object Lens 

We are currently working on a successor 
to the Information Lens system, called 
Object Lens that applies these principles 
to a much wider domain than just mes¬ 
sages. This system provides a user inter¬ 
face that integrates many of the capabili¬ 
ties of electronic messaging, rule-based 
“intelligent” agents, object-oriented 
databases, and hypertext. 

The design of Object Lens is based on 
the Information Lens system, and it also 
uses frames to represent the information 
in messages and rules to process E-maii. 
Object Lens extends the use of frames, 
however, by using them to represent 
many other objects as well* For example, 
“person” objects have fields for name, 
phone number, and job title; “tasks” 


have requestor, performer, and dead¬ 
line. These fields can contain text, as in 
the Information Lens, or links to other 
frames, as in hypertext systems. For ex¬ 
ample, you can find the phone number of 
a person doing something for you by ex¬ 
amining the phone number field of the 
“person” object in the perfonner field of 
the “task” object. 

Object Lens also extends the scope of 
rules beyond messages* As a user, you 
can create agents to do some tasks auto¬ 
matically, such as sorting new mail into 
folders when it arrives* Agents can also 
be triggered by other events; for exam¬ 
ple, an agent could be set up to remind 
you when a deadline passes* You can also 
create an agent to find all the objects that 
match some criteria, much like running a 
query in an object-oriented database. 

We hope that Object Lens will provide 
an infrastructure in which many other 
applications for intelligent groupware 
can be easily implemented by developers 
and easily understood and modified by 
users. For example. Object Lens could 
be used for task tracking by adding mes¬ 
sage types for “action request” and 
“commitment.” You could then oiganize 
these messages in different ways—for ex¬ 
ample, sorted by deadline or by the name 

continued 



Figure 2: The format of the rule screen from the Information Lens, Rules for 
processing messages are composed using the same kind of editor and the same 
templates as those used for composing messages in the first place. 
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Experimental Groupware Systems 


Name 

Developer 

Focus 

Language and system 

AI techniques 

System 

Development 

Support 

Environment 

Beverly Kedzierski^ 

University of Southwestern 

Louisiana 

Software 

development 

CHI and V 

Frames, rules 

Callisto 

Arvind Sathi, Thomas E, Morton, and 
Steven F. Roth, Digital Equipment 
Corporation 

Project 

management 

SR L; recent work in 

Knowledge Craft expiert-system 
shell from the Carnegie Group 

Planning 

Carieton Office 
Knowledge Expert 
System (COKES) 

A, Roger Kaye and Gerald M. Karam, 
Carieton University 

Office work 

Prolog 

Frames, rules 

Omega 

Gerald Barber, MIT 

Office work 

Lisp on an MIT Lisp Machine 

Non-monotonic 

reasoning 

Polymer 

W. B. Croft and L. S. Lefkowitz, 
University of Massachusetts at Amherst 

Office work 

KEE expert-system shell 
from InteliiCorp 

Planning 

Argnoter 

MarkStefik, Gregg Foster, Daniel G. 
Bobfow, Kenneth Kahp, Stan Lanning, 
and Lucy Such man, Xerox Palo Alto 
Research Center 

Group decision 
making 

Interlisp-D and LOOPS 
on Xerox 1132 
workstations 

Non-monotonic 

reasoning 

Information Lens 

Thomas Malone, Ken Grant. Franklyn 
Turbak, Kum-Yew Lai, Ramana Rao, 
Kevin Crowston, and David Rosenblitt, 
MIT, Sloan School of Management 

E-mail 

Inter!isp-D and LOOPS 
on Xerox 1100 series 
workstations 

Frames, rules 

Object Lens 

Kum-Yew Lai, Thomas Malone, and 
Keh-Chiang Yao, MIT, Sloan School 
of Management 

Office work 

imerlisp-D and LOOPS 
on Xerox 1100 series 
workstations 

Frames, rules 


of the person doing the task. Managers 
could display the status of all tasks being 
done by people in their group. 

Experiinentai AI Systems 

Six other groupware systems that use AI 
techniques are also summarized in the 
text box. The first three help people 
working together by being “experts" on 
how the group interacts. 

• Sysiem Development Support Environ¬ 
ment contains knowledge about the kinds 
of things people often say to each other 
when developing software, and it uses 
this knowledge to automatically carry 
out parts of the conversation. For exam¬ 
ple, if you want to complain about a bug, 
the system can ensure that all relevant in¬ 
formation is recorded; identify the per¬ 
son responsible for tht program and for¬ 
ward the report; warn other users of the 
bug; and collect the information in an 
easily accessible form for further 
analysis. 

• Callisto is a distributed system for en¬ 
gineering project management. Group 
managers each use a copy of the program 
to help schedule resources and activities 
for their own groups. The individual sys¬ 


tems are connected and can communi¬ 
cate when necessary. When one group 
needs something from another, such as 
access to a facility controlled by that 
group, the relevant systems can automati- 
cally negotiate, using a variety of 
techniques. 

• COKES is a distributed system to sup¬ 
port office work. Each individual has an 
"assistant" that can provide details about 
office procedures, other staff members, 
or available resources. Other servers 
store shared organizational knowledge. 
These systems can communicate wi± 
each other, for example, to request or 
supply information. New managers 
could use the system to find which re¬ 
ports they need to write, when they are 
due, and who should get a copy. The "as¬ 
sistant" could then help collect the infor¬ 
mation necessary for each report. 

The other three systems use knowl¬ 
edge-representation techniques to store 
information the group is working on. 
This in itself can be seen as a benefit, 
because it requires people to be more 
explicit, thus reducing disagreements 
caused by conflicting but unstated as¬ 
sumptions. Moreover, once the knowl¬ 


edge is in a form that can be handled by 
computer, the system can provide fur¬ 
ther support. 

• Omega embeds knowledge about the 
effects of the actions a worker can take. 
When you state a goal (e.g., finding a 
new assignment for a Navy officer), the 
system checks that the goal can be 
achieved. If it finds a problem (e.g., not 
enough money budgeted to pay moving 
expenses), the system can identify the 
cause, allowing you to restate the goal or 
change the underlying constraints (e.g., 
delaying the move until money becomes 
available). 

• Polymer uses planning ideas to help 
carry out the steps in a complex office 
procedure. When you state a goal, the 
system creates a plan—that is, a sequence 
of actions to achieve the goal. As each 
action is carried out (e.g., by assigning it 
to someone to do), the system checks to 
see if it worked as expected. If something 
goes wrong, the system can reevaluate 
the situation and, if necessary, make a 
new plan. For example, a journal editor 
could use the system to control the review 
process. As each paper is received, the 

continued 
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ents in valuable printers, com- 
iters, plotters, modems, and other 
sources with a printer^sharing 
wice from BayTech* We manu- 
cture a diverse product line 
igineered for flexibility and speed 
at lets you share your resources 
id maximize your investments. 


From simply sharing one or 
more printers between computers, 
to creating a complete network for 
printer sharing and computer-to- 
computer communication, Ba^ech 
has a device designed to meet your 
specifications. 

Call toll free today to leam more 
about maximizing your resources., 


Bay Technical Associates. Inc,. 

Data Communications Products Division 
200 North Second St.. P O. Box 387. 
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streaming tape drive, tape coupler card 
and DOS compatible software. For more 
information^ c^L us today! 
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DA600 * Fast setding dual IZ-faO D/fL $169 

?D200 • HtUKif}pe^dcvdupiiif^ board willti address detudu, 
hiiier, 100 + page app^cattnii/prcHeu manual. $99 

XB40 * External cunrieciniVpniriiotype board wUh cablE. $49 
M induce BASIC Q mui 

39 day wfiffin / y&ir Uwmrn^- CaBpr Bad Worid 
fnie^acing ^ ^iicatton mtes. 

Real Time Devices, Inc. 

P.a. Bok »e state Collene, PA 16804 

( 814 ) 234^0067 _ 
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system would ask for the names of re¬ 
viewers, request their recommendations, 
and get the editor’s final decision on the 
paper, 

• Argnoter will be part of the CoLab, a 
face-to-face meeting-support system, 
Argnoter is designed to support a group 
evaluating proposals—for example, for 
the design of a piece of software. Individ¬ 
uals suggest aiguments for or against 
each proposal and compare proposals, 
using the system to prepare summaries of 
the arguments. As participants discuss 
the arguments, they can state their un¬ 
derlying assumptions and evaluation cri¬ 
teria and have the system quickly evalu¬ 
ate proposals under different sets of 
assumptions. 

Just the Beginning 

At present, A1 techniques for group work 
are still in their infancy. These tech¬ 
niques, however, have the potential to 
dramatically alter the way we choose to 
organize our work. For instance, imag¬ 
ine a future in which you work at a work¬ 
station connected to many others on a 
corporate network. Vast amounts of 
knowledge are stored on-line. Your 
workstation contains most of the letters, 
reports, calendars, business cards, 
drawings, and other papers that clutter 
your office today. It also “knows*' what 
tasks you are working on, what products 
your company makes, and who has dif¬ 
ferent roles in your organization. Other 
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TRY THE NEW GENERATION FOR $30 




hypertext 


KNOWLEDGEPRO 

KnowledgePro uses Topi^ 
Topics can contain data, 
rules, lists and pictures, LJs^ 


unks of knowledge/^ 
procedures, calculations, 
dozen simple commands. 


non-programmers can use topics fCrexglain complex 
procedures, rules or recornmendations, other 100 

plus commands, professional programmers can^ 
sophisticated expert system tools and applications quicl<T* 
and easily. 


Once 


never go back to your shell! 


HYPERTEXT 

Hypertext can be a powerful tool for 
organizing text, graphics and data, but 
without an underlying structure the user 
becomes lost in a maze of information. 
KnowledgePro adds structure, control and 
intelligence to create an exciting new 
teaching medium. 


Q. Who^s using it? 

A. Engineers, Educators, Lawyers, Scientists, Managers, Authors, Bankers, Software Developers, Expert System 
Developers, Computer VARs and VADs, Trainers, Consultants, Experts in Agriculture, Manufacturing, Insurance, 
Petroleum, Government and many many more. 

Q. What are they doing with it? 

A- Intelligent tutorials, smart manuals, procedure guides, rule books, computer aided instruction, sales and promo^ 
tion, data analysis, non-linear documents, text analysis, diagnostics, software front-ends, expert systems, training and 
education, hypertext authoring, case studies, insurance claim determination, investment analysis, intelligent forms ~ 
there seems to be no limit to the diversity of applications. 

Q. What can I do with the demo system? 

A* The KnowledgePro demonstration system comes with a 100 page manual and lots of examples to get you started. 
You can create and save smalt working knowledge bases. The only commands that you canT use are those for 
handling external files or chaining knowledge bases. We even credit your $30 toward the cost of the full system. 

Q, How much is the full development system? 

A. KnowledgePro costs $495 and there are no run-time charges, so you don't have to pay more when you distribute 
your applications. The Database Toolkit (for access to dBASE and Lotus 123 files) costs $49 and the Graphics Toolkit 
(for access to PC Paintbrush pictures} costs $89. Our KnowledgeMaker induction system (for creating rules from data) 
costs $99. KnowledgePro runs on IBM PC, AT and PS/2 compatible machines with 640K memory. 


TO ORDER Call 518-766-3000 (Amex, Visa, M/C accepted) or send $30 + $5 shipping & 

handling for the demo ($38 total foreign) or $495 + $8 shipping & handling for the full system ($553 total foreign) to 
Knowledge Garden, Inc., 473A Malden Bridge Road, Nassau, NY 12123. In NY State please add 7% sales tax. 


KnowledgePro® 

By Bev & Bill Thompson 
The first Knowledge Processor. 


published 

by 



Knowledge 

GARDEN^c 


In 

association 

with 



KnowledgePro is a registered Irademark of Knowledge Garden, Jnc.^ Lolus 123 i^ii registered trademarfe of Lotus Development Corp., dBASE a trademark of Ashton Tate, IBM is a registered 
trademark of InternalionaI Business Machines Inc., KnowJedgeMaker is a liademadt of Knowledge Carden Inc. Photo Teberevkoff © 


















EPSOINT 

IwWHljanWHJe PmUflcWm Plan] 


EQUITY II PLUS • 

• 12 Meg Ftoppiy 

• 40 Meg Hard Disk 

• 640K Ram 

• SertaJ/ParaJlel/C/G 

• 80206 CPU 12 MH2 

• Monochrome Monitor ' 

• Graphic Card * 

• MS DOS 

• GW Basic ' 

III DiileT ta pnmde the besi service, 
EPSON EQUITY is 
exclusively sold on location. 


EQUITY 1+ 

* 36QK Roppv 

* 20 Meg Hard Disk 

* 640K Ram 

• Serial/Parallei Port 

• Monochrome Card 

• Monochrome Monitor 
•MS DOS 

•GW Basic 


91195 


EQUITY 111+ 

80286 CPU 6-8 12 MHi 
12 MEG Flopfjy 
40 MEG Hard Disk 
DOS 12 Mono Monitor 
& Graphic Card 

92195 



Everex 

Step 2B6 - 12 & 16 MHz 
1 Meg RAM 
Set up utfirty In ROM 
S/P. CA] 

Enhanced keyboard 
12 MB floppy 
DOS/BASfC 


Call! for 
your 
configuration 


Everex 

Step 386^20 MHz & 16 MHz 
256K cache of very high speed RAM 
2 Meg RAM+ expandable to 16 Meg 

s/n C/C 

Enhanced keyboard 
1.2 MB floppy 
DOS/BASIC 

Everex 286/8/10 MHz available 


Call! 




LAPTOP 

Toshiba S100-40 . 4695 

Toshiba 320(M0.3595 

Toshiba 3100-20.Call 

Toshiba 1000 . Call 

NEC Multispeed..1295 

NEC Multispeed EL__ * *.1595 

EPSON LT. Call 

camPAa 

Z = Z“ 

386 S 40 Meg. 3995 

386 130 meg/20 MHz.6295 

286 40 meg.2395 

386 110 me9/25 MHz. 7495 

386 60 meg/20 MHz.5295 

Portable III 40 meg/12 MHz.4195 

CARD & MONITOR EXTRA 

PS/2 model 30/20 meg.1775 

PS/2 model 50/20 meg.2595 

PS/2 model 60/40 meg.3395 

PS/2 model 60/71 meg .4100 

PS/2 model 80/40 meg.4595 

PS/2 model 80/115 meg .6285 


CmZEN TOSHIBA PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE 
WF ‘5TnrR OKIDATA NEC SONY HAYES MICROSOFT MICE TAPE BMK 

vvt oitJur\ yi,YSE ACER SAMSUNG LOGITECH TAXAN 

GOLD STAR HITACHI HOUSTON INSTRUMENTS CALCOMP MITSUBISHI MAGNOVOX 


Macintosh 


Mac-SE/ZO Meg. 

.. ZB95 

MacTIMO Meg'. 

...4550 

Mac-SE12 Drive. 

. 2356 

Call tor 60 and 100 Meg 



ARCHE RIVAL 386 

Arche Rival 386/286.SIOO/ZZDD 

Hundai 286.1Z95 


SOFTWARE 

Microsoft Word.239 

Word Perfect 5.0.249 

Lotus 1-2-3.297 

dBase 111+.385 

AND MANY, MANY MORE! 


SPECIALS 
of the Month 

Microsoft Mouse.$119 

Microsoft Excel.$299 

Aldus Pagemaker ... .$459 


AST 


AST 386 model 340 . 

4395 

AST 286 model 80. 

1595 

AST 286 model 120 ........... 

Call I 

AST 286 model 140. 

2595 

CARD S MONITOR EXTRA 



EPSOr 

PRINTERS 

Epson FX85CI/1050 .. .$379/535 
Epson LQ850/1050 .. .$559/785 
Epson LQ500/2500 .. .$359/895 
Epson LX800/EX800. $199/445 
Epson LXI2550 .$978 

CITIZEN 

PRINTER 

180D/15E.$179/385 

MSP40/45 .$299/439 

MSP50/55.$399/509 

Tribute 124/224.$425«i45 

OverTure/Lazer.$1295 

HP LASER Jet II .....1750 


WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA. MC, AmEx 

3% charge on VISA, MC & 5% on American Express 

COMPUTERLANE 


HOURS: 
M-F 9-6 


CORPORATE ACCOUNTS WELCOME 
CALL FOR VOLUME DISCOUNTB 
CONSOLIANTS CALL FOR PRICIMG 


1 - 800 - 526-3482 (Outside CA) 

(818) 884-8644 (In CA) 

(818) 8S4-8253 (FAXi 


Prices subject to change without notice 


Compaq is a 
IBM Is a 


22107 ROSCOE BLVD. 
CANOGA PARK 

’A BUDCK W. OF TDPANGA 

CA 91304 

Trademark of Compaq 
Trademark of IntemationaJ Business Machines 
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IN DEPTH 

GROUPWARE 


A Groupware 
Toolbox 

These products prove that personal computer groupware is real 

Susanna Opper 



T he population of 
groupware prod¬ 
ucts increases each 
week. And there’s 
no doubt that a virtual baby 
boom of entries will blossom 
with OS/2 and the Presenta' 
tion Manager. 

Even though many per¬ 
sonal computer groupware 
products are still in their in¬ 
fancy, some are young adults. 
The products mentioned here 
are a sampling of the more 
popular and promising pro¬ 
grams available. 


The Toolbox 

It*s useful to think of group¬ 
ware as a class of products— 
similar to a toolbox contain- 
ing tools for diverse tasks. 
Like the tools in the box, vari¬ 
ous groupware products are 
suited to different jobs or 
workgroup missions. Here are 
some emerging categories: 


* Document editing. This software auto¬ 
mates the process of capturing and track¬ 
ing editorial cxHnments on a document by 
several people. Proposals, legal docu¬ 
ments, and sales literature are examples 
of work in this category. 

• Forms centered. These systems are de¬ 
signed to coordinate routine transactions 
through a standard cycle. The processing 


terns that enable groups to 
have discussions, take mes¬ 
sages, coordinate calendars, 
track projects, and follow up 
on details. 


of order forms, insurance claims, and 
customer complaints are examples. 

• Team development. This is an emerg¬ 
ing category that includes products de¬ 
signed to assess and provide feedback to 
groups about individual styles and team 
makeup. 

• Workgroup communication manage¬ 
ment. T^is includes structured and semi- 
structured electronic mail-based sys- 


Some observations hold 
true for many or all of the 
products ril discuss. The 
first is residence. Where your 
groupware product resides 
makes a big difference. If 
you’ve bou^t a program to 
enable anyone in your work¬ 
group to lake phone messages 
for anyone else, but message 
takers must quit another pro¬ 
gram each time the phone 
rings, you’ll have a lot of un¬ 
answered calls. Some pro¬ 
grams that don’t have this 
drawback are noted below. 
Otherwise, investigate a 
multitasking environment 
such as DESQview from 
Quarterdeck Office Systems. 
You should also consider 
your resources. You need to know up 
front that many of the products on the fol¬ 
lowing pages are “hogs.” Whether a 
' groupware product will strain your re¬ 
sources and whether it's worth the cost of 
adding memory or bumping other appli- 
( cations are questions you may ne^ to 
bear in mind. 

Connectivity is your next concern. 

continued 
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Local-area networks are gaining great 
popularity. But some managers recog¬ 
nize danger in having a LAN here, an in¬ 
compatible LAN there, and a third else¬ 
where. Few workgroups in companies 
work in isolation. Manufacturing needs 
to talk to sales; everyone needs to talk to 
personnel; the controller needs to talk to 
everyone. This means groupware in one 
department must connect to the same 
product or another groupware product 
elsewhere in the company—often at a dif¬ 
ferent location. Furthermore, many or¬ 
ganizations require links to the corporate 
mainframe. 

Who connects to whom is a lengthy, 
complicated, and ever-changing discus¬ 
sion, and rii not list connectivity for in¬ 
dividual products here. But before you 
settle on your short list for groupware, 
check to be sure the product makes the 
connections you need. 

And finally, you should consider stan¬ 
dards. While CCITT’s X.400 will prob¬ 
ably be the interconnection standard, its 
implementation today is neither consis¬ 
tent nor universal. Some groupware 
products will provide an X.400 gateway 
via Action Technologies' Message Han¬ 
dling System, which was included with 
Noveirs software starting in January. 
MHS is a store-and-forward message¬ 
handling service that allows program-to- 
program transfer of data. The Coordina¬ 
tor, Higgins, and WordPerfect Office 
support MHS. 

Familiar Faces 

The following products have all been 
around for a while, typically 2 or 3 years, 
and most have been upgraded at least 
once. Each has an installed base and 
loyal user support. 

• ForComment. Ever since the Founding 
Fathers framed the Constitution, collab¬ 


orative writing has been the American 
way of putting ideas into print. By 19S4, 
in spite of computerization, group writ¬ 
ing hadn't improved much. This both¬ 
ered university professors Mark Edwards 
and Jim Levine, who spent their lives 
writing research grants, commenting on 
colleagues' papers, reviewing student 
writing, and preparing manuscripts for 
print. Both programmers on the side, 
they figured there had to be a better way. 
They began to sketch out the characteris¬ 
tics of what the ideal product would look 
like. Not long after that, they brought in 
Midian Kurland, another scholar cum 
programmer whose speciality was cog¬ 
nitive psychology. 

The result of their efforts, ForCom¬ 
ment, now marketed by Broderbund 
Software, is a document-editing package 
that supports up to 16 users. It's now 
available for the IBM PC or compatibles 
with 384K bytes of RAM, a word proces¬ 
sor, and DOS 2.0 or higher. 

ForComment allows multiple review¬ 
ers to comment on a document, seeing 
and adding to each other's remarks with¬ 
out actually altering the original version. 
That privilege rests with the designated 
author, who alone can choose to incorpo¬ 
rate someone else's comments into the 
document. Each of up to 16 commentors' 
contributions is automatically initialed 
in the document, which can be printed 
with the annotations. A “cover page” 
tracks reviewers* activities. Menus and 
context-sensitive help screens give users 
support during the process. 

ForComment is compatible with most 
popular word processing programs. Al¬ 
though it works much better in a LAN 
environment, it can be used as a stand¬ 
alone product also. 

• Higgins. Conetic Systems* Higgins is 
the granddaddy of traditional LAN- 
based workgroup productivity software. 


It's built around a relational database that 
gives each user keyword access to group 
calendars, shared project information, 
and a personal filing system. It includes 
standard features like E-mail, schedul¬ 
ing, and project tracking, as well as ex¬ 
pense reporting plus accessories—calcu¬ 
lator, notepad, and telephone dialer. 
Two levels of password and full encryp¬ 
tion of all text files keep data secure. 

The product requires an IBM PC 
Network-compatible LAN, including 
3Com's 3-I-, Novell's Advanced Net¬ 
Ware, Banyan's Vines, IBM's Token 
Ring, and AT&T's StarLAN. 

The latest Higgins feature is a trans- 
paient, menu-driven facsimile delivery 
for E-mail. This means users can select a 
name from their previously specified 
personal directory, and recipients who 
aren't on E-mail will receive the message 
as a fax. Higgins even creates a cover 
page indicating the sender, recipient, 
subject, number of pages, and date. In¬ 
coming fax messages are stored until 
printed. The add-on costs $995. 

Currently, the Higgins scheduler 
doesn't automatically notify meeting at¬ 
tendees of get-togethers or add dates to 
the calendar as tentative until con¬ 
firmed. Howard Case, marketing vice 
president at Conetic Systems, says an up¬ 
grade is in the works. 

• The Coordinator. This LAN-based 
product from Action Technologies is de¬ 
signed to allow organized information 
exchange between members of an elec¬ 
tronic workgroup. More than just E- 
mail, the product helps those who send 
messages to clarify their requests, and it 
helps those who receive messages to re¬ 
spond to requests made of them by either 
accepting the request, rejecting it, or 
proposing alternatives. The Coordinator 
also keeps track of all interaction. 

cominued 



Don’t buy a “smart” modem that can’t talk! 


MODEM PLUS 
UOICEAV^IL 

^199 


Watson is the real “smart” 
modem: it ^ves you auto¬ 
answer, voice mail, speed 
dial, database access. Plus 
a fijU-featured 1200-baud 
modem. Over 25,000 Watsons have been 
sold. Voice quality is amazingly life-like, 
and an optional programmer's kit lets 


you build applications. For a phone demo, 
dial 1 (800) 6-WATSON (in Mass., (508) 
651-2186). Tb order, call 1 (800) 533-6120 
(in Mass., (508) 6556066). 

WErtsori 

Natural Microsystems Corporation 
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True Vista"" Videographics Adapters 


^ Just Made Choosing Your 
Graphics Card 


AT 



NU 




As Easy As 1,2,4. 


You’ve I 


f seen ourTrueVista products, 


> probably £ 

or youVe heard about their powerful features 
like the real-time frame capture, on-board 
Tl 34010 coprocessor, large frame buffer, 
NTSC/PAL compatibility and more. Recently, 
we announced several new products in the 
series, each with unique potential for your 

TrueVista Series 


applicationdpPm video to digital pre-press to 
image prMEsing. So now, whether your choice 
is an AT^pis platform or the Macintosh^ II, 
you osjfmeBd one source for your graphics 
ne^pRne TrueVista series. The chart below 
I pi^Snes several key differences in the 
15 p^^kjcts. 


FEATURES 

ATVIstalM 

ATVista 2M 

ATVista 4M 

NuVista2M 

Nu Vista 4M 

BUS 

AT 

AT 

AT 

NuBus 

NuBus 

MAXIMUM 32 bits/pixel 

ADDRESSABLE 16 bits/pixel 
RESOLUTIONS Sbits/pixel 

512x512 

1024x512 

1024X1024 

1024x512 

1024x1024 

2048X1024 

1024x1024 

2048x1024 

2048x2048 

1024x512 

1024x1024 

2046x1024 

1024x1024 

2048x1024 

2048x2048 

VMX EXPANSION 

2-10 Mbytes 

2-10 Mbytes 

2-10 Mbytes 

TBA 

TBA : 

PRICE 

$2995. 

$4250. 

$5995. 

$4250. 

$5995. 


Now Ihere’s Software You Can Count On, Ibo. 

To complete the equation, add in STAGE™, 
our comprehensive graphics environment for 
the 34010. Since STAGE is host-independent, it 
allows you to access the coprocessor directly, 
regardless of the bus. So your program on the 
AT can be quickly ported to the Macintosh II. 

Customers will not be tied to one platform 
either, as files and programs will be compatible 
across both hosts. STAGE is currently available 
for the AT Vista series, and will be available 
soon for the Nu Vista as well. 


With the new members of the TrueVista family 
and the release of STAG E, you now have 
everything you need to develop exciting new 
products for the next generation of computer 
graphics. And many applications are already 
appearing to assist you in your immediate 
needs. Contact us to learn more about our 
products or our third-party developer program 
and the support available to you. You'll soon 
see how you can count on Truevision to 
provide all your graphics solutions. 


TRUEVisioN;:a 


7351 Shadeland Station, Suite 100, Indianapolis, IN 46256 800/858-TRUE 

INTEHNATIONAI: Canada 416/499-9400 France 33-13-952-6253 Italy 39-2-242-4551 SwKzerJand 41-1-825-0949 
U. K. 44-1 -991 -0121 West Germany 49-89-612-0010 Other 617/228-6900 
Pnces qtiolBa btb US auggBstgd rBtBH pricsi MBdniMH H S ttgUtetBd otAfipSe CorrtpufBl Aw- Circle 294 on Bmder Service Cmdl 
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The Tools 


Caucus 

Workgroup communication 
(computer conferencing). 

Metasystems Design Group, Inc. 

2000 North 15th St., Suite 103 
Arlington, VA 22201 
(703) 243-6622 
From $350 for the PC version . 

Inquiry 961 , 

The Coordinator 

Workgroup communication. 

Action Technologies 
2200 Powell St., Suite 1100 
Emeryville, CA 94608 
(415) 654-4444 

$995 for LAN 10 users; $1990 for LAN 
30 users; $495 for stand-alone version; 
$100 for hub software for connecting 
remote LANs. 

Inquiry 960, 

ForComment 

Document editing. 

Broderbund Software, Inc, 

17 Paul Dr. 

San Rafael, CA 94903 
(800) 527-6263 
(415)492-3200 

$995 for neiwork/workgroup version, 
allows up to 16 users; $295 for individ¬ 
ual user version. 

Inquiry 958, 


Higgins 

Workgroup communication. 

Conetic Systems, Inc. 

1470 Doolittle Dr, 

San Leandro, CA 94577 
(415)430-8875 

$995 per server for up to 20 users; 

$995 additional for unlimited users. 

Inquiry 959, 

LITE 

Forms centered. 

Motorola Computer Systems 
10700 North De Anza Blvd. 

Cupertino, CA 95014 
(408) 255-0900 

$1195 for LlfE'Forms and LIf E-Lines; 
$795 for LlfE-Plans; $2000 for LIfE- 
Works for one to eight users. 

Inquiry 965, 

Office Works 

Workgroup communication. 

Data Access Corp. 

14000 Southwest 119th Ave. 

Miami, FL 33186 
(305) 238-0012 

$1395 for LAN version; $195 for single 
user* Free demonstration disk available. 

Inquiry 962, 


Perfect Timing 

Workgroup conmumicaiion. 

Imagine ^ftware 
19 Bolinas Rd. 

Fairfax, CA 94930 
(415)453-3944 

$295 for starter kit: server and up to 
three workstations; $150 for additional 
three-workstation node kits* 

Inquiry 966. 

SuperSync 

Team development. 

S wixTech USA 

2102 Business Center Dr*, Suite 130 
Irvine, CA 92713 
(714)253-5715 
$295* 

Inquiry 964. 

WordPerfect Office 

Workgroup communication, 
WordPerfect Corp. 

1555 North Technology Way 
Orem, UT 84057 
(801)225-5000 

$495 for file server; $150 for each addi¬ 
tional station* 

Inquiry 963, 


The product requires a LAN server 
with 640K bytes of RAM, Novell’s Ad¬ 
vanced NetWare (version 2*0 or higher), 
or a LAN operating system that fully 
supports DOS 3*1 or higher* 

The Coordinator differs from other 
groupware in two important ways—one 
technical, one philosophical. Techni¬ 
cally, the Coordinator’s server is like a 
post office (a major metaphor in the sys¬ 
tem’s design). When the recipient picks 
up a message, it moves to the user’s PC 
and is no longer in the server* Thus, 
group members have their own unique 
Coordinator files right in their PCs. The 
good news is ease of access; the Coordi¬ 
nator is the place where work is done* 
The bad news is that if you travel, you 
must take your computer with you every¬ 
where. And if you lose your files, you 
canT count on the server for a backup. 
Philosophically, the Coordinator is 
designed to change the way people work* 
It’s based on the concept of records pro¬ 


viding a context or history for each con¬ 
versation. It includes a mechanism for 
people to make commitments to action 
and a calendar system designed to track 
those commitments. This theoi^ led the 
original Coordinator to a structured dia¬ 
logue of “conversations for action” and 
"conversations for possibility,” which 
included such “canned” messages as “I 
decline your offer.” (For more informa¬ 
tion, see the text box “Coordinating Con¬ 
versations” on page 256D*) The Coordi¬ 
nator Version IT provides clearer menus, 
revised language, and greatly reduced 
learning time. 

• Caucus, This system, from Metasys¬ 
tems Design Group (MDG), is the most 
versatile of a handful of computer con¬ 
ferencing products that run on small sys¬ 
tems, Computer conferencing allows 
communication across organizational 
and geographic boundaries on many sub¬ 
jects at any time of the day or night. Cau¬ 
cus, running on an 80386-based machine 


with multiple serial ports, can handle up 
to 16 simultaneous users, which equates 
to a population of several hundred occa¬ 
sional callers* It’s this capability and the 
ability to separate discussions by topic 
that set real conferencing systems apart 
from bulletin board systems, with which 
they are often confused. 

The system’s minimum requirements 
are an IBM PC or 100 percent-compati¬ 
ble machine running MS-DOS 2*0 or 
higher, complete with a 20-megabyte 
hard disk drive. 

Not only does Caucus run on every¬ 
thing from a PC to a mainframe, but its 
built-in dictionaries give system adminis¬ 
trators a powerful tool with which to cus¬ 
tomize commands. User interfaces can 
easily be translated into foreign lan¬ 
guages or industry-specific jargon* 

The Defense and Space Systems Inte¬ 
gration Group at Boeing Computer Ser¬ 
vices in Seattle is one of more than 100 

continued 
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Usersoft/C 
Means Business 

UserSoft Business C is the finan* 
cial C compiler that mokes sense 
to both clients ond programmers. 
It is not/us# on other C compiler 

Business C Development Tools™, 
consists of SCREEN ™, S/AM™ 
and SUPERIOR™, regular price 
at US$299.95. Comdex '88 
special at US|199.95. System 
Requirements for the IBM PS/2™ 
and the ISM** family of personal 
computers and all 100% com¬ 
patibles. PC-DOS (MS-DOS) 2.0 
or later 384K RAM. 

Compiler Library Models 
SAAALLfoHUGL 

Commercial C Development 
Tools™, consists of S/AM™ and 
SUPERIOR™, regular price range 
from US$499.95 to US|999. 
Comdex '88 special at 
US$399.95. Commercial 
Development Tools ore currently 
ovoiloblefor UNIX (Sun, VAX), 
and other systems. Versions for 
Mocintosh™, IBM/VS™ and 
XENIX™ will be released early 
in 1989, 

S/AM-the revolutionary data¬ 
base managemeni system that 
gives you unlimited grovvth ond 
ease of usage. There ore no 
limitations on any of the follow¬ 
ing features: key types (alpha¬ 
numeric, integer, Boat & Imoge), 

# of key ports, # of data fields, 
size of any key and/or data, and 

# of alternative keys. Other 
features includes automatic 
management of olternative key 
files (virtual tables); encryption 
on file, record, dotofield or even 
a byte; privocy prevention option 
[in the event of three or more 
illegal attempts to access the file, 
future access to Ihot level will be 
prohibited until reset); high- 
language access for non-image 
dato; mixed (fixed ond variable) 
data field/key length for storage 
compression & for speciol 
applications. 


SCREEN is a superset of UNIX 
curses; supports large window 
buffer with scroll, wrap, hori¬ 
zontal scroll etc.; hos multiple 
windows & sub-windows, direct 
screen read/write and auto 
CGA/monochrome capabilities. 
Optimized for developing 
spreadsheet and word pro¬ 
cessing programs. 

SUPERIOR - the world's first 
breakthrough in making C 'The 
tanguoge for devefopmg busi¬ 
ness opphcotion programs". It is 
capable to monipulofe the format 
for inputing or outputing values 
with just one stotement which 
could not be done by any of the 
other languages from BASIC, 
conventional C, COBOL, 
FORTRAN, SNOBOl to 4GL 
It includes functions for strings 
manipulation, conversion, busi¬ 
ness colculatlon such os regres¬ 
sion, standard deviation, innova¬ 
tive complex matrix operations, 
ond most built-in functions com¬ 
patible to those of WANG ™ 
BASIC/2, IBM™ PL/1 subset G 
ondlHEOS™ BASIC. 


Our September and October 
ads in BYTE jive detailed com¬ 
parison of the functions, port¬ 
ability, documentation, product 
and price. 

Why do project monogers buy? 
UserSoft's Tools minimize 
training costs, increase pro¬ 
ductivity, reduce stress and 
development time; ond eliminate 
complexities of project through 
"progra m m ing compressi on ™ ", 
also provides privacy to 
information. 

Why do COBOL programmers 
buy? It has superpowerful 
routines for screen handling, 
flexible ond unique input/output 
formatting, easy-to-use BASIC 
and PLl functions. It, mcreoses 
project performance ond soft¬ 
ware portability, makes C easier 
to use than COBOL & other 
languages. 


♦Kwiv 

vw 


USERSOFT 


U»r5oft Systami limhad 
SuiJe 1512,409 Grunville St 
Vancouver, BC, Canodo VdC 1T2 
Telephone 604/d8L8B?2 


K wilhiFi ^ dcLi^i at puf chau, fhi» pradvcl 
doe? not perlorin in occardoncB with our 
doims. coll our UKtnmefUfYice depan- 
ment tmd wa witi arrange o rotund. 

All UforSaFtpradvCli sr« hfodemorVi 
or rs^aterod Inedemgrki of UktSpH 
Slaloms Limllfid. Olhof hrpnd ond prpd- 
ud Homes ore tnadomark; or r«gi|hor«d 
Iradomork? of tlMir nospectiw holdors. 
Copyright* 19flS UiorSoff Syitomi 
Liinilvd 


Ppwar Clip Inedornadc crf Sothrar* 
MS- DOS, Microsoft C ii o rogiileF^ 
Irodetnarit at Mkrosolf Oorpocatign 
l^rfao C is D negiitaried IredHnat^ pf 
Boflond InlBrnotional 
I8M. MVS and VSAMore Irad&niofki 
of Intemolianol 8ustnflis Machine 
Sun is □ trodemortc of Sun Microsystems 
DEC. VMS and VAX are trodeniDris of 
□•grhil Equipment Corporalion 
UNIX is a IrodflmDhk. of Bell Lobarolary 
VS is a Irodemodt of WAHG Laboratory 


Why do C programmers buy? 

It reduces coding, debugging, 
testing and programme main¬ 
tenance time. It provides eosy 
portability and conversion to 
other systems. It is the most com¬ 
plete, powerful and flexible set of 
tools ever required for softwore 
development. 

Why do educational institutes 
buy? It is the world's most ver¬ 
satile Data Management system 
yet prodical and easy to be 
taught. UserSoft Development 
Tool is the possible replacement 
of COBOL, PL/1, FORTRAN, 
BASIC. It prepares student to be 
highly productive and competi- 
tfve in the industry. 

Can you of ford to wait? Many 
with no computer experience 
have already claimed to hove 
oequired C programming skills 
in iust one week. Business C 
Development Tools™ could make 
you more competitive increasing 
productivity manyfolds. 


This special offer muit be posted befora 
December 31, IfU. 

YES... Pleose Rush me_copies of the 

following products. 

Bmiiwii C Devetopniefil Tool ■ US$199.95 

(includes S/AM, SUPERIOR and SCREEN - 
PC/XT/AT only) 

Comnwrcidl G Davelepmwit Taol 
(includes S/AM and SUPERIOR) 

For non-PC product pieose cqU 6^3-0322 

UNIX (reg. 149941999) ■ USS399.95 

□ Apollo □ Honeywell DSun PVAX 

□ UNISYS DWong/INEX 

WANG/_VS (rag. $1499) ■ US$399,95 

OTHER (reg. S999-$1999) ■ US$999.95 

□ VMS GMVS CPRIMOS OVS/VSl 
Individuol Tools for PC only; 

□ S/AM US$99.99 O SUPERIOR USt99.99 

□ SCREEN US$69.99 

Circle for myi MicroSoft-C/Turfao-C/LotHcfi- 
C/Advanced-C-h +/._ 

□ SV*" disk (360k/1.2M) orO 31 ^ disk 

ril liketo hove morn InforTiiotion for 
__system. 


NAME 



aTV/CTATE 


ZIP/PHONE 


CARD# □ VISA O MASTERCARD DAMXDCHQ. 


EXPIRATION DATE 


To order Call: 1-8Q0/663-0322 


Shipping and Handling: 

North America (US$10 UPS; $30 Air); 

Overseas US$50. 

GenemI; (604) 681-8872, or 
fax (604) 6e5-1207/Telex 04-508312 
VCR ATTN USERSO R 

AH dea [ers/wfiolesa)ers/educators are welcome, 
coll Mr. S. CheHy (604) 681-8872 


Circle 296 on Rmder Service Card 
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IN DEPTH 
A GROUPWARE TOOLBOX 


sites using Caucus for on-line meetings. 
With the system's special macro com¬ 
mands, each conference is linked to a 
database that provides users with back¬ 
ground technical information and other 
data appropriate to the topic. The same 
programming tool has been customized 
by Caucus's distributor, MIXJ, to keep 
track of prospects. If anyone in MDG's 
six-person office gets a lead, they begin a 
conference on the subject by invoking a 
macro-triggered program that interac¬ 
tively prompts for basic data on the pros¬ 
pect, Caucus's indexing feature enables 
MEKj to generate lists of prospects for 
review and follow-up by the more than 20 
associates and affiliates located around 
the world, 

MDG holds electronic meetings for all 
prospects with existing clients who meet 
on-line to share common challenges of 
running a conferencing system and to let 
developers know where they think the 
program is lacking. These support 
groups are essential in computer confer¬ 
encing, because the technology usually 
meets resistance when first installed in 
organizations where familiar in-person 
exchanges are replaced by lines on a 
screen. 

Using the dictionary capability, devel¬ 
oper Charles Roth is working on a Japa¬ 
nese version of Caucus, The development 
team—the members of which have never 
been able to meet in person—are working 
together on-line. 

New Introductions 

The next four products were introduced 
in the past year, have generally received 
good press, and have some loyal users. 

• Office Works. This product from Data 
Access is designed to automate what peo¬ 
ple do in offices every day. The soft¬ 
ware's phone message ^ip, for example, 
looks like the standard paper form. The 
product promotes efficient message han¬ 
dling and calendar planning. 

For example. Access Graphic Tech¬ 
nologies in Piscataway, New Jersey, uses 
Office Works for all phone messages 
routed throughout the compai^. Suppose 
a call comes in to Joe McCaffrey, techni¬ 
cal service manager for AGT, when he 
isn't at his desk. The receptionist would 
take the message and assign it a priority. 
If the priority is high enough, it would 
beep its presence for McCaffrey when he 
gets back to his office. Once he returned 
the call automatically through the pro¬ 
gram using his modem, he would file the 
message on the system and add his new¬ 
found contact to a database. He could 
send the message to someone else in the 


office if desired, since all 15 workers in 
the graphic-distributors organization, 
from the president to the receptionist, 
use Office Works, 

While Office Works can handle a lot 
of phone messages, it also provides a so¬ 
phisticated graphically presented calen¬ 
daring feature. The program's schedul¬ 
er, unlike some othci^, is very complete. 
If you want to set up a meeting, you indi¬ 
cate the time and desired attendees, and 
Office Works takes you through the 
whole process, from showing conflicts to 
placing the meeting tentatively on the 
targeted attendees' calendars and send¬ 
ing E-mail notification messages. If you 
don't get a confirmation, you know to 
follow up by other means. 

Office Works also includes a com¬ 
pletely searchable name, address, phone, 
and company-information database for 
clients, vendors, and business contacts. 
Unfortunately, the first release was not 
compatible with other Dataplex data¬ 
bases, causing some users double work. 
The company plans to correct that and 
introduce a multi-site version soon. The 
product handles traditional E-mail, in¬ 
cluding forwarding and future-delivery 
options, and it includes automatic routing 
for fax and telex messages. Its document- 
control feature lets you find any indexed 
items by ownership, author, recipient, 
date, or user-provided keyword. 

The system requires an IBM PC, XT, 
AT, or compatible with 640K bytes of 
RAM and 2.5 megabytes of disk storage. 
Support is provided for multiuser-com¬ 
patible operating systems, including No¬ 
vell Advanced NetWare 2.0 and higher, 
3Com 3 + version 1,1 and higher, IBM 
PC Network/LAN Program 1*12 and 
higher, IBM Token Ring/LAN Program 
1,12 and higher, and other NetBIOS- 
compatible networks. 

• WordPerfect Office. At Lugenbuhl, 
Burke, Wheaton, Peck, and Rankin, a 
New Orleans law firm, WordPerfect Of¬ 
fice is used by a dozen secretaries and 
several adventurous attorneys with per¬ 
sonal computers. The firm uses the prod¬ 
uct's calendar in conjunction with the 
scheduler for controlling the docket and 
scheduling appointments, meetings, and 
resources, such as conference rooms and 
court runners. 

With WordPerfect Office, unlike 
some other programs, if the phone rings 
while you're in the middle of typing, you 
can pull up your calendar without leav¬ 
ing your word processing program. 
That’s because WordPerfect Office has a 
shell program that directs traffic among 
WordPerfect applications and even 
allows easy access to third-party data¬ 


bases and other software. This module 
also has a “clipboard” that makes it easy 
to move text from one place to another. 

The program includes a notebook that 
makes it easy to organize information 
into separate records (e.g., a telephone 
directory). Other features arc a file man¬ 
ager that helps organize program and 
data files on both local and network di¬ 
rectories, four different calculators, 
macro and program editors, and, of 
course. E-mail. 

WordPerfect Office giew from user 
demands—specifically, requests by the 
U.S, Department of Justice, which was 
interested in an enhanced version of 
WordPerfect Library for use with its 
Data General hardware. That, coupled 
with continued user requests for a multi¬ 
user version of WordPerfect Library, led 
to the current personal computer version. 
Future versions will have greater con¬ 
nectivity capabilities. 

This LAN application can run on most 
network systems that support DOS file¬ 
locking features. DOS 3.0 is required for 
the WordPerfect Office document-lock¬ 
ing feature. Each workstation requires 
384K bytes of RAM. 

• Siq>erSync. You could argue that Su- 
perSync, from SwixTech USA, isn't a 
groupware product at all, but rather a 
stand-alone package designed to analyze 
group behavior. The “groupware” part 
comes in feeding back to the group the 
results of their electronic soctograms. 
Sociograms are pictures of how members 
view the group, and with SuperSync, de¬ 
veloper Tony Adams has automated the 
process of iscovering in advance how 
individuals are likely to function as a 
group. Adams spent many years as a 
manager in the U.S. and Switzerland and 
found group formation a major head¬ 
ache, so he developed this program. 

According to Stein Roaldset, who 
heads Scandinavian Management Devel¬ 
opment in Madison, Connecticut, Super- 
Sync is the most exciting product in the 
training and development field in many 
years. He uses it in his business, consult¬ 
ing and training in small-group forma¬ 
tion. As a test of the program's accuracy 
and effectiveness, he and a colleague ex¬ 
perimented. The colleague took 4 days of 
traditional individual interviews before 
forming a group, Roaldset spent just 30 
minutes with the same population using 
SuperSync and came up with similar re¬ 
sults, but in more detail. 

The software requires an IBM PC, 
XT, AT, PS/2, or 100 percent-compati¬ 
ble computer with 512K bytes of RAM 
and DOS 2.0 or higher. To use Super- 

continued 
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All ten ports are user configurable as 
either an input or ou^ut so you can 
build your own peripheral sharing 
network with the Buf&lo SL.® 


BUfFALO 




FAST: can run your PC at 19,200 baud 
AFFORDABLE: JS500 plus 
EXPANDABLE: from 0 - 4MB buffer 
FLEXIBLE: 6 serial, 4 parallel ports 
POP-UP MENU: even over graphics 
GUARANTEE: 45 day money back 


The imxpmsim peripheral sharing solution 


Buffalo Products, 2805 19th Street SE, Salem. OR 97302 (503) 585-3414 
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A GROUPWARE TOOLBOX 


Sync, you list team members and select 
questions they will each answer. Then 
you can create your own questions or use 
those inciuded in the program—for in¬ 
stance, “You will most probably obtain 
the best advice from whom?” The pro¬ 
gram prints a questionnaire that group 
members answer with the name of an¬ 
other person or persons. Then the data is 
entered back: into the computer, and you 
can see a bar chart showing centers of in¬ 
fluence and the individual having the 


most influence in each center. It*s not 
that simple, of course. In fact, the pro¬ 
gram is mostly being used by consultants 
with considerable group-behavior ex¬ 
perience. 

• UfE. These products from Motorola 
Computer Systems are short for Linlced 
Information Environment, Four modules 
are available: LIfE*Forms produces 
eiectronic forms that look like paper ones 
already in use. It facilitates paperwork, 
such as purchase orders, h illing , employee 


forms, and tax records. LIfE*Works pro¬ 
vides high-end data entry for back-office 
activities, LIfE'Plans offers high-speed, 
high-capacity workgroup spreadsheets. 

In addition, tIfE'Unes is a workgroup 
E-mail system. The products are de¬ 
signed to be easy for end users , and re¬ 
sults from one application can be used di¬ 
rectly by another application. 

Note, however, that all these products 
require Motorola hardware and the Unix 
operating system. 

In l>evelopnient 

Soon to arrive is Perfect Timing from 
Imagine Software. Because it’s a Macin¬ 
tosh desk accessory, it*s only a mouse- 
pull away from any task you are involved 
in. The program provides the standard 
functionality—calendaring, to-do lists, 
scheduling, reminders—with the ease of 
Macintosh graphics. Want to extend the 
meeting time? Just grab that section of 
the calendar and stretch it. Want to 
change a task from Wednesday to Thurs¬ 
day? Just highlight it and move it. 

Imagine Software’s other offerings— 
Smart Alarms and Appointment Diary— 
have been popular products for the Mac, 
But Perfect Timing was created from 
scratch—taking two programmers 14 
months to develop. The software re¬ 
quires an Apple Macintosh network via 
AppleTalk over LocalTalk or equivalent 
cabling; it requires no additional soft¬ 
ware. It is compatible with AppleShare, 
TOPS, and other networking packages. 

Groupware Is Real 

Macro trends in business portend well 
for the future of groupware. These trends 
say companies will be trying to do more 
work faster with fewer people, that the 
“time to decision” will be shorter, and 
that small groups rather than individuals 
or large committees will be the agents 
getting things done. 

But groupware has a long way to go. 
While it saves time to automate message¬ 
taking and meeting scheduling, this isn’t 
the stuff of breakthroughs. Groupware 
win reach a level of heightened utility 
when it enables people to do work they 
were never able to do before, SuperSync 
hints at what this could look like—pro¬ 
grams that actually enhance the way a 
group works together, that improve 
group decision-making, and that in¬ 
crease group synergy. Those products 
have yet to appear. ■ 


Susanna Opper is a New York City-based 
consultant in ^mrkgroiqr communication 
and productivity. She can be reached on 
BIX do editors. “ 


HOWDOfOUGET 

AJOBwnwr 

EXPERIENCE? 
ANDHOWDOm 
GET EXPERIENCE 
WITHOIITAJOB? 


Most young people have one 
answer to this problem. They avoid 
it until they're out of college. But 
they could be getting solid work 
experience while they’re still in col¬ 
lege, With your company's help. 

And ours. 

We're Co-op Education, A nation¬ 
wide program that helps college 
students get real jobs for real pay, 
while th^Ve getting an education. 

But vre canT do it without you. 


Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 
Box 775E, Boston, MA 02115. 

Not only will you be giving stu¬ 
dents a chance to earn money 
and pick up the most valuable kind 
of knowledge, you’ll be giving 
yourselves a chance to pick up Ihe 
most valuable kind of employee. 


Co-op Education. 

You earn a Future when jfou earn a degree. 


A Public Service trf This hiUicdtiori © 1987 National CommissKiri tcir Coopetative Education 
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writing code CD perform simple^ mecliaxiical data 
manipulation — ctianging the fonnat of data, 
checking its validitVt finding items with some 
piopetty, adding up numbers and printing reports. 
It is time consuming to have to write a special 
purpose program in a standard language like C or 
Pascal each time such a task comes up. With 
PolyAWKj you can handle such tasks with very 
short programs^ often only one or two lines long. 
The brevity^ of expression and convenience of 
operations mab PolyAWK valuable for prototyping 
even lat^ge'Sized prctgrams. 

Very Concise Code 

Where program development time is more 
impctrtant than run time^ AWK is hard to beat. 
These AWK characteristics let you write short and 
concise programs^ 

• The implicit input loop and the pattern-action 
paradigm simplify and often entirely eliminate 
control flow, 

• Field splitting parses the mo^t common forms of 
input, while numbers and strings and the 
coercions betw'een them handle the most 
common data types. 

• Associative arrays use ordinary strings as the in¬ 
dex in the array and offer an easy way to imple¬ 
ment a single-key database. 

• Regular expressions ate a uniform notation for 
describing patterns of text. 


Bell Labs brought the world UNIX 
and C| and now professional pro¬ 
grammers are discovering AWK. 

AWK was originally developed for 
UNIX by Alfred A ho, Richard 
Weinberger & Brian Kemighan of 
Bell Labs. Now' PolyAWK gives 
MS-DOS & OS/2 programmers a 
true implementation of this valuable 
“new ” programming tool, PolyAWK hilly conforms 
to the AWK standard as defined by the original 
authors in their book, The AWK Ptvgmmming 
Uinguage. 


A Pattern Matching Language 

PolyAWK is a powerful pattern matching languip; for 
writing short programs to handle common text 
manipulation and daca convei^icm tasks, A RilyATO 
program consists of a sequence of patterns arrd actions 
that tell what to look for in the Input dam and what 
to do when it's found, RjlyAWK searches a set of files 
for lines marched bf any of the patterns. When a 
matching line is found, the cortespondlng action is 
performed, A partem can select lines by boolean 
combinations of tegular expressions and comparison 
c^erations on strings, numbets, fields, variables, and 
array elements, patterns tefetence properties of 
die current input line or any other program lariables. 
Actions may perform arbitrary processing on selected 
lines. Tire action language itx)ks like C, but there are 
no declarations, and strings and numbers are built- 
in data types. You can have multiple input files and 
output files, regular expressions, user-defined func¬ 
tions, and run other programs. 


Saves You Time & Effort 


The most compelling reason to use PolyAWK is 
that you can literally accompltsK in a few lines of 
code what may take pages in C, Pascal or 
Assembler, Programmers spend a lot of time 


A True Implementation 
Under MS-DOS & OS/2 


When you order PolyAWK you 
receive a copy of The 
PrDgramming Language w'ritten by 
the authors of the original UNIX- 
based AWK. The book begirt with 
a Tutorial that shows hoiv easy 
AWK is to use, follow^ed by a 
comprehensive manual Because 
PolyAWK is a complete implementation of AWK 
as defined by^ the book's authors, you will use this 
book as the manual for PolyAWK, 


PoIyShell Bonus For MS-DOS! 


PolySheU gives you 96 of the most useful UNIX 
commands and utilities under MSDOS in less 
than 20K. You can still use MS-DOS commands 
at any time and exit or restart PolySheU without 
lebooting. MS-DOS programmers — discover what 
you have been missing] UNIX programmers — 
switch to MS-DOS painlessly! PolySheU and 
PolyAWK are each $99 when ordered separately. 
Save $50 by ordering the PolySheU PolyAWK 
combination package for $149 (MS-DOS only). 


30-Day Money Back Guarantee 

You can purchase PolyAWK and the book, 77ie 
AWKPrDgmmmingL^guBgG^ for S99 (MS-DOS) 
or $199 {OS/2), or $249 for both. If ytvu already have 
the book, deduct $14. The combination pacbge 
includes only one book. Order BslyAWK (MS-DOS 
&. OS/2) plus PolySheU (MS-DOS) for $346, 

Order: 1.800-^4?^0u0 

A^k for Dept, BYT Send Check5 and RO s To,' 
POLYTRON Corporation, 1700 NW 167 th Place, 
Beaverton, OR 97006, (505) 645-1150 — 
lAX: (503) 6454576, TELEX: 325800 POLYTRON, 

Gil! Aijour Oijf Ogy/VAR StiUTugk Allii^vce Pnygr^m. 


cs/2 

• Default initial imion and the 
absence of declarations shorten 
programs. 


Large Model & -' , 

Math Support V 

PolyAWK is a large model imple¬ 
mentation and can use all of vT. 
available memory to run big pro¬ 
grams or read files greater than 
MK, PolyAWK also includt^ exten¬ 
sive support for math functions “ 
such as strings, integers, floating 
point numbers and transcendental 
functions (sin, log, etc.) for scien¬ 
tific applications. Conversion 
between these types is automatic ■ 

and always optimised for speed ' 
without compromising accuracy. 


PolyAWK Comes With 
The Book 


MS-DOS $99 

e call PolyAWK our '"tool¬ 
box language" because it is 
a general'purpose language that 
can replace a host of specialhed 
tools or programs. You will still use 
your standard language {C, Pascal, 
Assembler or other modular 
language) to develop appi tear ions, 
but you will write your own 
specialized development tools and 
programs with this versatile, simple 
and powerful language. Like 
thousands of others, you will soon 
find PolyAWK to be an indis¬ 
pensable part of your MS-DOS 
toolbox. If you don’t have enough 
OS/2 development rooU, now it's 
easy to UTite your own. 
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FEATURE 


Face to Face 

WITH 

Open Look 

Can a new graphical interface make Unix friendly 
after all these years ? 

Tony Hoeber 


or years now^ the Unix operating syslem has 
been like an athlete with potential—it has great 
talent but somehow has never lived up to expec¬ 
tations on the playing field. 

While Unix is one of the most capable and 
powerful operating systems available, it still has a very small 
installed base (about 350,(KX) licenses and some 1 million 
users) compared to the MS-DOS operating system (more than 
10 million users) or even the Macintosh Finder (close to 2 mil¬ 
lion)* Many industry observers would agree that the main prob¬ 
lem with Unix has been its lack of an accessible, easy-to-use 
interface. 

In April 1988, AT&T announced a new graphical user inter¬ 
face called Open Look, destined to be the user interface for 
Unix System V version 4.0, the converged version of the three 
most popular variants of Unix: System V, Berkeley (BSD) 4.2, 
and Xenix* Designed for AT&T by Sun Microsystems, and 
based on technology licensed from Xerox, Open Look was de¬ 
signed to be independent of the hardware and software on 
which it runs; as such, it can be used with operating systems 
other than Unix. 

The Graphical Interface Story 

The development of graphical user interfaces can be traced to 
commercial products such as the Xerox Star, Smalltalk, and 
the Macintosh; to academic projects such as the Andrew system 
from Camegie-Mellon; to research systems such as Diamond 
and Sapphire; and to many applications in areas like CAD and 
desktop publishing* 

The roots of all these systems go back to work done at Xer¬ 
ox's Palo Alto Research Center (PARC) in the 1970s. Among 
the more influential of the Xerox systems are Smalltalk, the 
Star (and its successor Viewpoint), the Bravo Editor, and the 
Cedar development environment. These systems introduced 
many of the ideas that have come to be taken for granted as the 
basic elements of graphical user interfaces: windows, icons, 
menus, the desktop metaphor, and direct manipulation of ob¬ 


jects on the screen by the user* The designers of the Star, in 
particular, placed great emphasis on the consistency of the user 
interface. 

In the early 1980s, the designers of the Apple Macintosh 
took those ideas and combined them in a design tuned for a spe¬ 
cific machine, market, and price point. The Macintosh had a 
single-process operating system and a small screen. This led to 
a user interface based on a single top-of-the-screen menu bar 
used by whatever program was currently active* The designers 
envisioned an interface that was simple and accessible to non¬ 
technical people* This emphasis on simplicity also led to the 
choice of a single-button mouse. 

The Open Look user interface for Unix builds on and en¬ 
hances both of these traditions—the consistency of the Star and 
the simplicity of the Macintosh* Beyond specific features, how¬ 
ever, the major significance of Open Look is that it is not tied to 
a particular computer or operating system. 

The “Open^ in Open Look 

The Xerox Star was a tightly integrated, closed system. The 
hardware, operating system, windowing system, user interface, 
and applications were all built by the same company, so consis¬ 
tency was ensured. 

Similarly, the Macintosh was a closed system, though Apple 
broke the applications out of the bundle. As independent soft¬ 
ware developers began to supply applications for the Macin¬ 
tosh, consistency across applications emerged as a crucial 
issue. Apple addressed this issue by publishing user-interface 
guidelines and creating a culture diat encouraged application 
developers to follow the conventions. 

With the advent of open systems like the Mac 11, hardware as 
well as software is now available from companies other than 
Apple* Meanwhile, a variety of graphics-oriented system soft¬ 
ware (c.g*, Windows and the Presentation Manager) is now 
available for 8086/80286/80386 machines* 

In graphics-based systems, the trend from tightly integrated, 

continued 
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FEATURE 


OPEN LOOK 


single-vendor systems toward loosely integrated, multivendor 
systems has important consequences for user interfaces. The 
designers of the Star took the position that the hardware should 
be designed specifically to fit the software. The designers of 
the Macintosh also designed their look and feel with reference 
to a particular operating system, display, and mouse. 

Open Look takes this evolution to the next step. It was de¬ 
signed from the start to accommodate different keyboards, 
mice, and screen resolutions. The interface is not tied to a par¬ 
ticular piece of hardware, operating system, or windowing sys¬ 
tem, so it is possible for applications to have a consistent look 
and feel, regardless of what hardware or operating system they 
happen to be running on. 

First Look at Open Look 

In Open Look, the display screen is called the workspace. The 
workspace contains windows and icons representing applica¬ 
tion programs. An application typically consists of one main 
window (in which the application's data is displayed) and sev¬ 
eral pop-up windows that you use to manipulate the data. 

Figure 1 shows a typical Open Look screen with sample ap¬ 
plications called Draw and Write, Notice the L-shaped corners 
on the applications’ windows, suggesting picture mounts from a 
photo album. By clicking and dragging these mounts, you can 
resize a window from any corner. 

At the top of each application window is the header^ which 
contains the name of ^e application and a window mark that 
closes the application when you click it. 

Below the header is the application’s control area, which 
provides access to the application’s main functions, such as 
opening and closing files. The control area typically consists of 
a single row of buttons. You “push” these buttons by moving 
the mouse pointer over it and clicking the Select mouse button. 
(For an explanation of Open Look’s approach to mice, see the 
text box “Open Season for Mice.”) 

As you can see in figure 1, there are two styles of buttons: 


Those with a single, heavy shadow are simple buttons, repre¬ 
senting a single command. Those with a double shadow are but¬ 
ton stacks, representing several related commands. 

To perform the default action on a button stack, you click the 
Select mouse button. Pressing the Menu mouse button calls up 
the menu associated with the stack. The Edit button’s menu in 
figure 1 has been opened up in this way. Notice that the menu 
itself contains buttons and button stacks. By using the two types 
of buttons in combination, an application can support far more 
commands than it could display on the control panel. 

Below the control area is the pane, in which the application 
displays its data. The form that data takes is up to the applica¬ 
tion; usually it is text, a drawing, or a spreadsheet. 

To the right of the pane is a scroll bar that lets you move the 
contents of a document within the pane. As you can see in fig¬ 
ure 1, the Open Look scroll bar resembles an elevator riding on 
a cable that is anchored at either end. Clicking on the top arrow 
moves you one line toward the top of the document; clicking on 
the bottom arrow moves you one line toward the bottom. Be¬ 
cause the arrow buttons are located next to each other on the 
elevator instead of at either end of the scroll bar, you need only 
move the mouse a short distance to reverse directions. 

To jump directly to the beginning or end of the file, click on 
the top or bottom cable anchors, respectively. Finally , you can 
move to any part of the document by pressing in the middle of 
the elevator and dragging. 

Property Windoira 

Open Look’s debt to the Xerox Star is evident in its ufie of prop¬ 
erty windows that let you view and modify the properties of any 
object you can see on the screen. 

To chaise an object’s properties, you first select the object 
of interest. Then choose Properties from the appropriate menu 
(which will change depending on the application and the object 
you select). This will bring up a window with controls that you 

continued 


Figure 1: A typical Open 
Look screen with edit 
and draw applications. 

Each application consists of 
one main menu (which you 
can resize using the L-shaped 
corners) and several pop-up 
windows that you use to 
manipulate the data. 
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FEATURE 
OPEN LOOK 


Open Season for Mice 


O pen Look was designed to work 
with a one-, two-, or three-button 
mouse. The interface provides for three 
mouse functicHis call^ Selea, Adjust, 
and Menu. Select lets you select and 
drag objects and manipulate controls 
such as buttons. Adjust lets you adjust a 
selection (such as selecting more text). 
Menu lets you display and choose 


among pop-up menus. 

On a one-button mouse, the unmodi¬ 
fied button is Select, with modifier keys 
(such as Alt or Option) required for the 
Adjust and Menu functions. On a two- 
button mouse, you use the left button for 
Select, the right button for Menu, and 
the Select button plus the keyboard 
Shift key for Adjust. On a three-button 


mouse, the default assignments of the 
buttons are, from left to right, Select, 
Adjust, and Menu. Again, these are the 
default assignments; regardless of the 
type of mouse, you can change them if 
you want. For example, on a two-button 
mouse, you could assign Adjust to the 
unmodified right mouse button and re¬ 
quire a modifier key for Menu. 


can use to modify the properties of the object. All property 
windows work in exactly the same way, regardless of which ob¬ 
ject you are changing. For example, you could select a word in a 
word processing program and change its font, select the main 
window of an application and change the application’s back¬ 
ground color, or select the screen background and change a 
global property such as the volume of the system bell. Figure 2 
shows a typical property window for a word processing 
application. 

The first two lines in the property window of figure 2 are 
examples of settings that let you choose among predefined 
choices. When you select a setting, its border becomes outlined 
in bold. Settings whose borders touch are exclusive—only one 
choice may be on at a given time. Settings whose borders do not 
touch are nonexclusive—you can toggle each choice on and off 
independently of the others. Below the settings is a text-entry 
field, and below that is a sliding control that lets you choose 
quickly from a range of values. 

All property windows have a special control, known as the 
pushpin, at the right of the window header. When the pin is on 
its side, as in figure 2, the window will disappear when you 
click the OK button. If you click on a pushpin, it pops into the 
hole next to it. The window will remain until you dismiss it by 
clicking on the window mark in the header. Using the pushpin 
lets you perform multiple operations (such as changing font 
characteristics of various words throughout a document) with¬ 
out having the window disappear after each action. 

An application may also have pushpins on menus, thus al¬ 
lowing the menu to be pinned up for repeated use. Figure 1 
shows examples of both pinned and unpinned menus. 


Figure 2: A typical Open 
Look property window 
for a word processing 
application. Settings whose 
boxes are closed together 
are exclusive—you can only 
choose one at a time. With 
settings whose boxes are 
separated, you can choose 
as many as you ward. 


Additional Pop-ups 

A special type of pop-up window is the notice, which asks you 
to confirm operations that would result in the loss of data. No¬ 
tices appear to project from the button that prompted their ap¬ 
pearance, as shown in figure 3. This “projection” acts as a vi¬ 
sual prompt. 

O^n Look provides help through a standard help window 
(see figure 4) that appears when you point at an object on the 
screen and press the Help key on your keyboard (which will 
vary from system to system). 

Next to the help message is the help lens, a magnifying glass 
that contains a snapshot of the object for which you have re¬ 
quested help. As you move the mouse pointer from object to 
object and press the Help key, both the image in the lens and the 
help text are updated. 

Design Goals 

The main goals of the Open Look design were to provide the 
following: good visual design; balance among simplicity, con¬ 
sistency, and efficiency; device independence; and interopera¬ 
bility with other widely used interfaces. 

One of the most challenging aspects of visual design is the 
use of color. The problem is to use color so it emphasizes useful 
distinctions and adds interest to the visual scene without pro¬ 
ducing a neon “Las Vegas” effect. 

Some user interfaces show each visual element—buttons, 
scroll bars, window headers, and so on—in a different color, 
resulting in a random clutter of bright colors. In contrast. Open 
Look allows you to choose the colors for three areas of the user 

continued 


CF 




Text Properties 


(oE> 




Font: I Serif | Sans Serif I Typewriter 


Style: | Bold | | Italic | [ Underlitie^ 
Catalog Name: Bold italic. 


Color: White 


•Q-- 


Black 




rj; 


290 BYTE* DECEMBER 1988 




































C5Raphic 
Animation 
System for 
Professionals 

Convince yourself! 

Send us $2.00 for Episode I 
“The Adventures of Ferguson Floppy 


^ Animation tools 
that ""far outshine 
r those of other popular 

■ graphics presentation 

packages." 

Resource 

Program in the 
4th Dimension... 

AMIMATE! 

Get unlimited action and interaction with 
the most powerful PC animation system 
available, by calling Grasp routines from 
your programs in C, Pascal, Basic, and 
other languages. 

Or develop your graphics applications 
directly in Grasp! Take advantage of 
• 74 animation & effects commands 
• 25 predefined fades 

single-command animation 
■ all major graphics modes 
• screen capture and graphics 
printing utilities 

Includes Pictor, a full-featured 
paint program, completely in¬ 
tegrated with Grasp for fast 
development and editing of 
programs and graphics, 

GRASP 3.1 
$149 


Paul Mace 

SOFTWARE 


400 Williamson Way 
Ashland, OR 97520 
800-523-0258 



Circle 212 on Reader Service Card 


DECEMBER 1988 'BYTE 291 















FEATURE 


OPEN LOOK 


interface: the background of the screen, the background of each 
window, and the currently selected object* This use of color 
serves several purposes. The backgrounds of the windows are 
colored with neutral tones so that they will not overwhelm 
whatever information the application is displaying. Also, since 
a single background color is used for all the windows of a given 
application, you can tell at a glance which pop-up window goes 
with which application. 

Against this neutral background, the eye is naturally drawn 
to the brightly colored selection (e.g., the block of yellow text 
in figure 1), which is the focus of the user's attention. 

Open Look provides several palettes from which you can 
choose the colors of the screen background, window back¬ 
grounds, and the current selection* The colors in each palette 
have been chosen by the graphic designer so that they go well 
together* This approach accommodates individual tastes while 
ensuring that the overall effect will be pleasing and the text will 
still be readable* 

Simplicity, consistency, and efficiency are the basic princi^ 
pies that guided the Open Look design. When youire doing a 
new task, you want the interface to be simple. If the interface is 
similar to that of a task with which you are already familiar, 
learning will be easier. And when you are doing a task over and 
over, you want the interface to be as efficient as possible* 


It is hard to overemphasize the importance of consistency. 
Consistency lets you learn many applications and switch easily 
among them* 

Several aspects of the Open Look design reflect this empha¬ 
sis on consistency* Throughout the system and across applica¬ 
tions, a given mouse button is used for only one function. We 
aimed for visual consistency in the design of controls: Buttons 
and settings look the same, regardless of whether they appear in 
a pop-up menu or in a window. The help window is another 
example of consistency: You can point to any object on the 
screen and get help, regardless of whether it is a standard ele¬ 
ment of the system (such as the pushpin) or an application-spe¬ 
cific object such as a particular button. 

Open Look has taken many other well-established conven¬ 
tions of graphical user interfaces and applied them in a more 
consistent way. For example, in Open Look, we extended the 
familiar selection paradigm to include the screen background, 
so you can select multiple windows and move or close them in a 
single operation. Another example: While earlier interfaces let 
you manipulate graphics objects directly. Open Look lets you 
select and drag arbitrary pieces of text as well (see figure 5), 

Efficiency is easier to measure than simplicity or consis¬ 
tency. The fewer moves needed to perform a task, the more ef- 

continued 


Figure 3: Open Look’s 
three-dimensional notice 
windows alert you to 
actions that could result in 
loss of data. 


Figure 4; The Open Look 
help window, called 
by pointing to an object 
on the screen and pressing 
a Help key, contains a help 
message and a help lens, 
with a snapshot of the 
object for which you have 
requested help. 
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0 Help: Pushpin 



Use the pushpin to keep a pop-up window 
pinned to the desktop for continued access* 
Move the pointer to an unpinned pushpin and 
click SELECT to push the pin into the hole. 

Click SELECT on a pushpin that is pinned to 
pop it out of the hole. When the pin is Iping 
on its side, the pop-up window is removed 
fronn the screen the next time you click 

SELECT on a control in that window* 
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Digitizers 

18"x24" thru 9'x9'x9' 


All our digitizers come complete with RS- 
232 output format, power supply, two-way 
communications, a stylus, optional one but¬ 
ton and four button cursors, a five function 
menu, and are IBM-PC compatible. So no 
matter what your size requirements are, 
we’ve got you covered; (at low cost too!). 


We’ll cover your digitizer needs with twelve 
different active areas to choose from, From 
the GP-7 Grafbar Mark 11, (“Flexible, Precise, 
and Elegant...", PC Magazine), all the way 
through the 60" x 72" GP-8, and of course the 
user acyustable active volume, (up to 9 ft. 
cube), of the GP-8-3D. And you can digitize on 
any work surface. 


OEM versions available. Directly supported by 
AutoCAD, ProDesign II, Generic CADD, CAD- 
VANCE, CADKEY, Easy Digit, etc. Also, com¬ 
patible with Lotus Measure. 

For more information contact: 

Skip Cleveland (203) 255-1526 





WeVe got your size. 
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ft# esignis 

never done in a vacuum. The user 
will always approach a new interface 
with a background of experience 
with existing interfaces. 

Every change comes at the price 
of a learning effort for the user. 



Figure 5: While earlier graphical interfaces pioneered the 
direct manipulation of graphics objects. Open Look extends 
this, allowing you to select and drag arbitrary pieces 
of text as well. 


ficient the interface. This means minimizing keystrokes, 
mouse travel, and the need to switch back and forth between the 
keyboard and the mouse. 

Minimizing mouse travel becomes more important as more 
systems use large screens. One way to reduce mouse motion is 
by using pop-up menus. In Open Look, each region of the 
screen—the workspace, the window background, scroll bars, 
and each application pane—has its own pop-up menu with rele¬ 
vant buttons. Instead of having to move all the way to the con¬ 
trol area, you simply press the Menu mouse button, which ef¬ 
fectively brings a control area to wherever the pointer happens 
to be. 

Another way that Open Look minimizes mouse travel is by 
jumping the mouse pointer to a default button when a pop-up 
window (such as a notice) appears. If you click on the default 
button in the window, the pointer jumps back to its original 
position—saving two mouse motions. 

A more subtle aspect of efficiency is allowing users to take 
advantage of the multitasking capability of an operating system 
like Unix. Take the problem of how to indicate that a window is 
busy and will not respond to input. Most systems change the 
mouse pointer into an hourglass or timer. In a single-tasking 
system such as the Macintosh, this is appropriate, since you 
can’t do anything else until the active window is finished. In 
multitasking systems, however, the hourglass is only visible 
when the pointer is over the window that is busy. This approach 
requires you to keep the pointer in the busy window so you can 
see when it becomes responsive again. In contrast, when an 
Open Look window is busy, the window header (or icon, if the 
window is closed) turns gray. Thus, you can move the pointer 
out of the window and work on something else, and still tell at a 
glance when the window is again responsive. 

Device Independence 

Open Look was designed specifically to be used across a wide 
range of hardware. This requirement means that the visuals 
must work well on displays of various resolutions and sizes and 
on both monochrome and color. It also means that all the de¬ 
tails of the look—each graphical element and the amount of 
white space between elements—must be specified in device-in- 
dependent terms rather than as bit maps. 

continued 




Application 



Open Look user-interface toolkit 



Window system 



Operating system 



Hardware 




Figure 6: Toolkits for the Open Look user interface will 
allow software developers to develop applications for a variety 
of windowing systems running on widely disparate hardware 
and operating systems. The first toolkits available will be 
for Unix systems. 
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In less fhan two yeai^s, LAP-LINK hasmimectecl over 
200»000 computers to become the standard in accessibility 
software for IBM's and compatibles, laptops, and Apple 
Macidfosb computers* 

But outstanding sales aren't the only way to recognize 
great software. Consider what the experts have to say 

Fast and accurate. 

'L, LAP-LINK. *. sets a record for the fastest serial trans¬ 
fer on a R C." Howard Marks, P C, MAGAZINE — July 2X 
1987. And LAP-LINK is not only the fastest, it's also Bie 
most accurate. L AP-LINK's error checking system guaran¬ 
tees that all data is transferred with 100% accuracy 

Easy to set up. 

'^LAP-LINK is the absolute easiest, simplest and most 
convenient^ Harry Newton^ TELECONNECT—April, 
1987* LAP-LINK comes with everything you need to set it 
up — including 3^^'^ and 5^4^' disks, documentation, and 
Traveling Software's universal cable with both 9-pin and 
25-pin connectors. 

Easy to use. 

/ dmL know if the manual is any good or not: Pve never 
had any reason to open it LAP-LINK is so thonmghiy intui¬ 
tive, fast and simple to use, the manual is bloamit^near 
superfluous^ Jerty Baurnelle, BYTE MAGAZINE — July 
1987. All you need to do is connect our high quality univer¬ 
sal serial cable <no need to unplug your printer's parallel 
cable), type "LL" on both computers and LAP-LINK will 
automatically connect itself, ready to transfer single files, 
entire sub-directories, or hard disks. 

Award winning. 

*"If you like a package thafs fast, efficient, and easy to use, 
LA P-UNK is clearly the . * * program of choke "M. David 
Stone, P.C* MAGAZINE—January 12,1988, PC, Maga- 


they gav^ it 1 

LAP-LINK 

L AF-LfNK transfers files between IBM and compatibles, 
laptops and desktops, mcluding the new IBM PS/2, ft 
installs in seconds, features a split-screen design for show¬ 
ing files in both computers, and transfers data at incredible 
speeds of over 115,200 baud. 

LAP-LINK Plus 

With all the simplicity and file transferring capabilities of 
LAP-LINK, LAP-LINK Plus also offem the option of direct 
disk drive and printer sharing between any two connected 
computers. It’s like having a two computer network. You 
can easily switch between local and remote printers using 
a pop-up window without leaving your application* 

LAP-LINK Mac 

Everything you need to share files between any mcnlel 
of the Apple Macintosh (512, Plus, SE and Mac II) and an 
IBM compatible laptop or desktop computer (including the 
IBM PC, XT, AT, and PS/2). IPs easy to use and it's fast, 
over 57,000 baud. LAP-LINK Mac is also fully compatible 
with both Macintosh Finder and MultiFinder, as well 
as AppleThlk, TOPS, and 3Com, New release 2,0 now 
includes 14 file translators! 

So for the best Accessibility Software, stop by your local 
computer or software dealer today. Or call us at: 1-800* 
343-8080 or in Washington: 1-206-483-8088. Ask about 
our free catalog. 

LAP-LINK is surprisingly affordable at S129.95, 
LAP-LINK Plus S 139.95 and LAP-LINK Mac S139.95 
(Suggested retail prices including cable)* 



Traveling Software • 18702 North Creek Parkway • Bothell, WA 98011 


Macintosh., AppleTalk. Fin^le^. MultiFinder, and Apple art traiieniark, of Apple Computer, Inc,, IBM k a ttademark of InteraatkngJ Business Machines Corp.. 3Cqm isa tradepTark of 3Ctim Corp., 
Novell is a trademark uf Nuvcll. Iiic., TOPS isa trademark of Sun Micro&i.’stems, Inc., Traveling Software, LAK-L3NK. LAP-LfNK Plus and LAP-LIN'K Mac are registered trademarks of Traveling Serftwaire, fnc- 
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Hardware differences on the input side are also significant. 
The number of modifier keys (e.g., Alt, Option, and Control) 
varies on different keyboards, as does the number of buttons on 
different mice. As far as possible. Open Look insulates you 
from such variations by allowing a great deal of flexibility in 
mapping mouse buttons and modifier keys to functions. 

Changing Horses 

Design is never done in a vacuum. The user of a new interface 
will always approach it with a background of experience with 
existing interfaces. This means that every change comes at the 
price of increased learning effort on the part of the user. 

The Open Look design team envisioned a typical user who 
wants to switch easily between Open Look, the Mac Finder, 
and the Presentation Manager. We therefore ruled out design 
p)ossibilities that would make this switch too difficult. 

Take the example of scroll bars. There are endless variations 
on the scroll bar concept, and many other possible ways to 
scroll that don’t even involve scroll bars. After considering 
many of these possibilities, we became convinced that Open 
Look’s scrolling mechanism had to be similar enough to what 
people were used to so they could use it successfully right away. 
The design task, then, was to refine the familiar scroll bars, 
making them more visually attractive and more efficient. 

An Open Look at the Future 

The Open Look Functional Specification—a thick book ad¬ 
dressed to the developers of user-interface toolkits and describ¬ 
ing the look and feel in great detail—was distributed to over 


1000 firms for review in July 1988 and will be published this 
month. (A toolkit is a set of system-specific libraries contain¬ 
ing the standard building blocks—such as windows, menus, 
and scroll bars—that an application developer uses in creating 
an application. Figure 6 shows where a toolkit fits into the over¬ 
all software architecture.) 

The Open Look Application Style Guide, a somewhat thin¬ 
ner book addressed to application developers, gives guidelines 
for how to use the various building blocks that Open Look pro¬ 
vides. The Style Guide will be published in early 1989. 

Since the Functional Specification does not specify a partic¬ 
ular hardware or software platform, it leaves room for different 
toolkits to implement the Open Look user interface on different 
systems. The first two Open Look toolkits—available in the 
first quarter of 1989—will be XT+ from AT&T and View2 
from Sun, both based on MIT’s X-Windows, a windowing sys¬ 
tem for Unix. 

Sun is also developing an Open Look toolkit called NDE (for 
NeWS Development Environment) based on the NeWS window 
system. NeWS is a portable, PostScript-based window system 
that is commercially available for many platforms, including 
Unix, OS/2, and the Macintosh. Thus, when NDE becomes 
available in the second quarter of 1989, Open Look will be able 
to provide a common look and feel across a wide variety of 
computers and operating systems. ■ 


Tony Hoeher is the leader of the Open Look design team for Sun 
Microsystems (Mountain View, California). He can be reached 
on BIX c/o ^'editors ." 


HAVE QUESTIONS ABOUT 
COMPUTER PRODUCTS 
FOR BLIND PEOPLE? 


The American Foundation for the Blind's (AFB) National Technology Center maintains an 
information system to provide data on consumer products ranging from canes, braille watches 
and games to sophisticated computers, training centers, demonstration facilities and evalua¬ 
tions of devices. 

The system also includes AFB's Job Index/User Network which features information from over 
1,100 blind and visually impaired people who use adaptive equipment in a variety of jobs. 
These individuals are willing to share their experiences artd provide valuable advice to assist 
you in your educational and employment pursuits. 

For information in print, large print or braille, contact: 

National Technology Center 
American Foundation for the Blind 
15 West 16th Street 
New York, NY 10011 
(212) 620-2080 
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5 sure steps 1o a fast start 
as a high-paid 

computer service technician 








la Choose training 
that’s riaht for today’s 
good jobs 

Jobs for computer service technicians 
wilJ almost double in the next 10 years, 
accordini? to the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance^ 
meat, a new career, or even a com¬ 
puter service business of your own, 1989 2000 

But to succeed in computer service today, you need training- 
complete, practical training tliat i^ves you the confidence to service any 
brand of computer. You need NRl training, 

Only NRl—the leader in career-building, at-home electronics training 
for 75 years--^ives you practical knowledge, hands-on skill, and real- 
world experience with a pciwerful XT-compatible computer you keep. 

Only NRl starts you with the basics, then builds your knowledge step by 
step until you have everything you need for a fast start as a high-paid 

computer service technician. 

2a Go beyond 
“book learning’’ 
to get tnie hands- 
on experience 

NRl knows you learn better by 
doing. So NRl training works 
overtime to give you that 
invaluable practical experience. 
You first read about the subject, 
studying diagrams, schejnatics, and photos that make the subject even 
dearer. Then you do. Yon build, examine, remove, test, repair, replace, 
You discover for yourself the feel of the real thing, the confidence gained 
only with experience. 

3b Get inside 
a powerful oom- 
puter system 

If you really want to get ahead 
in computer service, you have 
to get inside a state<ifthe^ 
computer system, Thafs 
why NRl indudes the 
powerful new Packard 
Bell VX88 computer as 
the centerpiece of your 
hands-on training. 

As you build this 
fuUy IBM PC XT- 
compatible micro 
from the keyboard up, 
performing key tests 

and demonstrations at each stage of assembly, you actually see for 
yourself how every section of your computer works. 

You assemble and test your computer’s 'InteQigent*' keyboard, 
install the power supply and 5^4" floppy disk drive, then interface the 
high-resolution monitor. But thafs not all. 

You go on to install a powerful 20 megabyte hard disk 
drive—today’s most-want^ computer peripheral—induded in your 
training to dramatically increase the data storage capadty of your 


computer while giving you lightning-quick data access 

By getting inside this powerful computer, you 
get the confidence^auilding, real-world experience 
you need to work with, troubleshoot, and service 
today's most widely used computer systems. 


4. 


m Make sure you’ve always got 
someone to turn to for help 

Throughout your NRl 
training, youVe got the 
full support of your 
personal NRl instructor 
and the entire NRl 
technical staff Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 
make you feel as if 
you're in a classroom of 
one, giving you as much time and personal attention as you need. 


5. 


step into a bright new future in 
computer service—start by sending for 
your FREE catalog today! 

Discover for yourself how easy NRl makes it to 
ceed in computer service. Send today for NRl's 
IflO-page, fuli-coior catalog describing every 
aspect of NRfs one-of^a-kind computer trainijig, 
as well as training in robotics, TV/video/audio 
servicing, electronic music technology, security 
electronics, and other grovring high-tech 
career fields. 

If die coupon is missing, write to: NRl 
School of Eledronics, McGraw-Hill Ctmtinuing 
Education Center, 3939 Wisconsin Avenue, Washington, DC 20016. 

IBM ba reKistfTed liademark til fntemational MachintssCorp. 


School 

Blectronics 

McGraw-HiD Continuing Education Center 

3939 Wisconsin Avenue Washington, DC 2tX)16 

For career courses 
approved under GI Btll 
□ check for details. 


CHECK ONE CATALOG ONLY 

□ Computers and Microprocessors 

□ Robotics 

□ TV/Video/Audio Servicing 

P Communications Electronics 

Name 

□ Security Electronics 

□ Electronic Music Technology 
U Digital Electronics Servidng 

□ Data Communications 

□ Basic Electronics 

Address__ 

Citv 

State. 

Zip 
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#170*128 I 


Grek m on tkadtt Sttyke Gird 


DECEMBER 1988 -BYTE 297 









































TfflS AD WAS TYPESET ON A LOW COST LASER PRINTER USING 

OJ 

DWi?GmjKL^Q9. sTiAwX 


Dyna Computer Gives You FREEDOM OF PRESS™ 

Set Your Printer’s PostScript® Potential Free. 

Without going on a spending spree. 

Now you can do PostScript® on most 24 wire dot matrix, laser printer and ink jet printers and avoid the out¬ 
landish prices of postscript printers. 

YOU CAN DO ALL OF TfflS FOR ONLY $495 


Freedom of Press works with any desktop publish¬ 
ing software that generates its output in the Post¬ 
Script® language. That includes such popular 
programs as PageMaker® and Ventura® as well 
as virtually all other text-and-graphic software 
now available. 


You'll /Xnd of Frmmm mm voTMotiX* wbmn it 

caasor to typofmcomi thoro mro 35 high guaiitjr autiinH 
4KruXv»J:*i)t to thorn* fouxtd oa on th* ULmorMritar Flum*. 
And froodom of From* tpyofmoom omn b* mcmltrd to may typm 
mix* mad to may mnglm.rTmmd^ of Prmmm mt^portm 

th* vm«e AaJoritjr of Imamr printmrm mad 34 wirm dot matrix 
printarm *a stall am tha ink J#t Mo* tiut# var- 

mmtzlify. 


PrmJoiBi of Pim m • ■dvuioQd pfojfvn dui ieccirpcniet nwiy ad- 

vwMmgn fpimd (Mity m Ui£ too* uptiiiWuid uok^pi tyitcQiL Far cunp^ ii 
WK> ^hnl quIL'^ fml iCalu| ivulirblc. nol juE limipte ndiKlkHvUar' 

^meaE dT a iia^ iau§c. And ki vuSler whal ym primer, yoit cm be ime 
hnedom of Pma vU lc( ^oo. obuua ibe biglnl levplwEka il k espKbk of produce 




3f™ 


fflfldi at $7000. 


Ut Low CcaL A tenv PgilSmpl-fvIy lucr priala eao 
But Freedom of f*ie»i Iku for >mi $495. Ii'i ™y lo imiall . 

(^ivrei like: praiim ud bnr-jiiipii isicrprciiaioa 

CAIX FOR VOUR LOCAL DEALER TO RECEIVE FURTHER INFORM ATION 


Dyfm Coffputer is proud to bo distributing high quBlity 
so^are created by a proven company Freedom of 
Press is made by custom appiications Inc, (CM), the 
same company th^ supplies many leading printer 
manufacturers with their PostScript language inter-^ 
prefers. CAi*s experience in such demanding areas as 
phototypesetting translates into proven, professional 
software for you, in addition Dyna Computer brings 
you seven years of computer manufacturing inovations 
and distr^ution experience to your automation needs. 
Our new SOMhz 3S6 cache tower computer systems and 
AT upgrade board offers you the "one step ahead "per¬ 
formance you would experd hvm one of the first com- 
patSile manufacturers in the United States, Whether ^s 
Freedom of Press^ or the Fastest $8$ sy^ems on the 
market, Dyrja Computer is the right place to go. One 
other ^ing, Dyna*s prices „are right and so is our ser¬ 
vice. If you cant a^ord to buy a 386Jhefeisagood 
chance we can arrange a I ease tor you, GiVEUSACALL 
ANDLETS TALK ABOUT fT, 


FREEDOM OF THE PRESS^. BROUGHT TO YOU BY DYNA COMPUTER, A COMPA TIBLE MANUFACTURER 
THATS ONE STEP AHEAD, CALL ABOUT FREEDOM OPPRESS^ OR OUR NEW 30MHZ CACHE 386, TTGETS 
MSI RAVNG OF 36,3 AND US GREAT FOR DESKTOP PUBUSHlNGAPPUCATiONS. PHONE 408-943^100. 

f*iii* M « tt Ik. tht hHwaif m to*#* mam M aa* fii i g A da at T|eiMi_ iv;; fafa aakar-MAM Ital m-hiAej bJtkwiXm; Plua.^J^pt 




DYN 

COMPUTER 



3081 NORTH FIRSTS!, SAN JOSE. CA95134 


(408)943-0100 FAX (408) 943-0642 
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Lies, 

Damned Lies, 
AND Spreadsheets 

Lend credibility to your computations 
by using these five simple validity tests 

Ronald Pearson 



ark Twain, in his autobiography, credits Benja¬ 
min Disraeli with identifying the three kinds of 
lies as “lies, damned lies, and statistics/’ 
While statisticians are professionally obligated 
to take umbrage at this remark, it does neatly 
summarize the level of public trust in a lot of numerical data- 
analysis procedures, statistical or otherwise. Careless applica¬ 
tion of these procedures to great piles of incomprehensible data 
can lead to some real problems. What appears on your display 
as output is not necessarily truth, as the following tale of statis¬ 
tical woe illustrates. 

The Case of the 
Conflicting Counts 
A large professional organiza¬ 
tion once surveyed its mem¬ 
bers on a variety of topics. 

One of the questions on the 
poll was “Did you vote in the 
last society election?’’ When 
the responses to this question 
were compared with the actu¬ 
al voting records, the poll¬ 
sters noted a large discrepan¬ 
cy—the percentage of 
respondents who said they 
had voted was significantly 
larger than the percentage of 
society members who actu¬ 
ally had voted. After careful 
examination of the data, the 
survey team advanced an 
awkward explanation for the 
difference. 

Most opinion polls attempt 
to reach as many members of 
the group being surveyed as 


possible so the conclusions will accurately reflect the group’s 
opinion. In this case, the analyzing statistician claimed that the 
number of surveys returned was large enough to yield statisti¬ 
cally significant results. One pertinent issue, however, was 
whether or not this collection of members was representative. It 
may not have been. 

One variable that may have influenced the results was that 
ballots had been mailed to all society members with stamped, 
self-addressed envelopes included. In contrast, the survey 
questionnaires were placed at the back of the monthly society 

newspaper that is mailed to 
all members. 

Those who took the trouble 
to fill out the questionnaire 
were probably more involved 
in society activities (and, 
therefore, more likely to have 
voted in the election) than 
those who did not fill it out. 
This kind of analytical faux 
pas is more common than 
most would like to admit. 

There is a way you can steer 
clear of these kinds of prob¬ 
lems and see to it that when 
awkward explanations are 
called for, somebody else is 
making them (“Well, sir, ac¬ 
cording to my financial fore¬ 
casts, we were expecting a 
profit of $6 trillion from the 
new electric shoelaces we in¬ 
troduced this quarter, but 
there seems to be a bug in the 
program or something..., 
You can apply five simple va- 
' continued 
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lidity tests to your data immediately after you evaluate your in¬ 
formation* These tests are based on the fact that most data-anaL 
ysis procedures take a large set of relatively uninformative 
numters (the raw data) and boil them down to a small set of 
much more useful numbers (final results). 

The Five Validity Tests 

• Are ihe results impossible or unreasonable? Sometimes, raw 
data is so corrupted with measurement errors or missing data 
points that your data-analysis package generates suspiciously 
unreasonable numbers. Similarly, if you use a computational 
method outside its range of validity (e,g,, curve fitting with 
only one data point), bizarre numbers can result. Generally, 
however, these results do not warn you that there is a problem 
{e,g., ‘‘Caution: The following results are numerical drivel and 
have no basis in fact* Ignore them.’*). 

If the analysis is complicated enough, faulty results will not 
necessarily be “intuitively obvious even to the most casual ob¬ 
server. “ By Murphy’s Law, however, they will come to light at 
the worst possible time. Then you may find yourself explaining 

ometimes, 
raw data is so corrupted 
with errors that your data-analysis 
package generates suspiciously 
unreasonable numbers. 


to the founder and CEO of your firm why the percentage of total 
sales broken down by market segments totals 312 percent, or 
why the total number of widgets sold in the previous month is 
less than zero. Mistakes of this sort are easy enough to make by 
hand, but they are much more memorable after they have been 
turned into multicolor presentation charts by your integrated 
spreadsheet/word processor/slide-maker package* 

* If possible t estimate your results by some other method—then 
check to see if both answers are in reasonable agreement. Often, 
you can estimate some or all of the results you are calculating 
by another, possibly cruder, method. Typically, these second¬ 
ary estimates are only approximate, but frequently they can 
provide at least order-of-magnitude figures as checks on your 
primary results. If the primary estimates are wildly different 
from these secondary estimates, a careful reexamination of 
both results is probably in order. While such disagreements do 
not necessarily mean that your computations are in error, they 
do suggest that you should seek a reason for the discrepancy 
before you stake your career on either estimate, 

• Do small changes in your raw dtua vedues cause enormous 
changes in your results ? Extreme sensitivity to small changes in 
the starting data may indicate difficulties with either the prob¬ 
lem itself or the computational method you are using to solve it. 
While both of these difficulties can result in hypersensitivity, 
their implications are quite different. 

A problem is said to be ill-conditioned if small changes in 


the starting data cause large (albeit accurate) changes in the 
results. 

However, a numerically unstable computational method 
could also cause this sensitivity to small changes. The differ¬ 
ence is that here, the results are probably wrong. Change to a 
more stable method. 

• Do large changes in the raw data cause little or no change in 
the results? If you see no change in the results when you change 
your raw data, you probably have trouble. As in the case of 
overly sensitive computations, it could be that the problem you 
arc trying to solve really is highly insensitive to changes to the 
raw data; but in most problems, that’s not the case. Thus, as in 
the case of extreme sensitivity to small changes, extreme insen¬ 
sitivity to lai^e changes should be investigated. 

It is more likely that such insensitivity means that some inter¬ 
mediate result has underflowed or overflowed, or has been er¬ 
roneously multiplied by 0 or subtracted from itself. Such prob¬ 
lems could arise cither from bugs in the computational software 
or from using a particular computational method outside its 
range of validity. In any event, the end result is that, no matter 
what raw data you feed it, you are getting the same (wrong) 
answer every time you do the calculation. Be especially suspi¬ 
cious if your computations consistently yield the same magic 
number, like 0, tt, or a power of 2. 

• Examine the raw data graphically and numerically—do any 
of the data points look suspicious? An annoying feature of real 
data is that it sometimes contains outliers—bogus data points. 
In manually entered data, this problem can arise from transpo¬ 
sition errors or other simple human mistakes in recording the 
information. In computer-collected data, the problem can still 
arise if the input range of the sensors collecting the data is mo¬ 
mentarily exceeded. 

The point is that any collection of data from the real world- 
no matter how it was acquired—can contain one or more bad 
observations. Typically, these bad observations represent large 
(rather than small) deviations from what the real data should 
be. Since some common computational techniques (i.e., least- 
squares curve fitting) are fairly sensitive to the presence of out¬ 
liers, it is important to check for the presence of outliers in the 
raw data. This analysis can often be done graphically: When 
almost all the data points conform to some pattern (especially a 
pattern you are expecting), the few that stick out like a small 
ensemble of sore thumbs may well be outliers. 

The best procedure for confirming that a suspicious data 
point is indeed an outlier is to go back to the source of the data 
and double-check to see if there was some error in data collec¬ 
tion. If this is not possible, or if the results of the check are 
inconclusive, it would probably be best to recompute the results 
either with a more reasonable estimate of the suspicious data 
point or without it altogether. 

You should be careful here, however. Don’t discard a signifi¬ 
cant portion of your data as outliers. Ideally, an outlier should 
be a single, isolated observation in the middle of 20 or more 
good observations. If the data point really is valid, removing it 
and redoing the calculations shouldn’t change the results much; 
targe changes suggest that the point in question is an outlier. 
However, if one point, even a good one, is removed from a set 
of only three or four, large changes are apt to occur. 

A Hypothetical Case Study 

Let’s use these vaUdity tests in an example. Suppose your boss 
asks you to find a reasonable approach to forecasting your com¬ 
pany’s monthly widget inventory in dollars. Your general im- 
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A I B 

C 

D 

E 

1 

Example 1 


Inventory 

Forecasting 

Absolute 

2 

Month 

Inventory 

Trend 

Error 

Error 

3 






4 

1 

23700 

18524.1026 

-5175.8974 

5175.89744 

5 

2 

25400 

21352.1445 

-4047.8555 

4047.85548 

6 

3 

2940 

24180.1865 

21240.1865 

21240.1865 

7 

4 

31300 

27008.2284 

-4291.7716 

4291.77156 

8 

5 

33700 

29836.2704 

-3863.7296 

3863.7296 

9 

6 

35000 

32664.3124 

-2335.6876 

2335.68765 

1 0 

7 

38100 

35492.3543 

-2607.6457 

2607.64569 

1 1 

8 

39800 

38320.3963 

-1479.6037 

1479.60373 

1 2 

9 

41700 

41148.4382 

-551.56177 

551.561772 

1 3 

1 0 

43200 

43976.4802 

776.480186 

776.480186 

1 4 

1 1 

46100 

46804.5221 

704.522145 

704.522145 

1 5 

1 2 

48000 

49632.5641 

1632.5641 

1632.5641 

1 6 






1 7 

Average: 

34078.3333 

34078.3333 

-6.063E-13 

4058.95882 

1 8 


Test 4: 


Test 1: 

Test 2: 

1 9 


Change month 3 

Unreasonable 

New method 

2 0 


29400 

(no real 

6.0633E-13 

480.06993 

2 1 


vs. 2940 

change) 

-6.063E-13 

4058.95882 

2 2 




"Zero" 

"Reasonable" 


Figure 1: In this hypothetical Excel spreadsheet example, columns A and B show the dollar inventory amounts for the 
preceding 12 months. 


pression is that this inventory has been steadily growing, so it 
could probably be predicted fairly reasonably by extrapolating 
from the last few months* numbers. 

To test this hypothesis, you set up the Excel spreadsheet 
shown in figure 1 and enter the dollar inventory amounts for the 
12 months of last year (columns A and B). With Excel, you can 
fit a straight line to this data using the built-in Trend function. 
The results of this fit are listed in column C. A colleague has 
suggested that you evaluate the quality of this fit by computing 
the prediction errors (i.e., the value predicted by the Trend 
function minus the true value from column B) and averaging 
them to get an average prediction error. Column D contains 
these forecasting errors, and the average value of all the col- 
unms is listed at the bottom of each column. 

Applying validity test 1, “Are the results unreasonable?’’, 
it’s clear that something is wrong. Specifically, the dollar 
amounts in the actual and predicted inventory columns (B and 
C) are in the tens of thousands of dollars, while the average 
forecasting error at the bottom of column D is —6.063E-13, 
or zero for all practical purposes. 

Because the average prechction error is zero, it looks as if the 
results indicate the Trend function has predicted the inventory 
values perfectly. The difficulty is that the Trend function gen¬ 
erates a least-squares linear fit that exactly splits the differ¬ 
ence, trading off positive prediction errors on some points for 
negative prediction errors on others. Consequently, regardless 
of how well the line actually fits the data, the average predic¬ 
tion error computed here is always zero. Thus, the small num¬ 
ber computed by the spreadsheet is just round-off error. 


A more reasonable indicator of the caliber of the Trend func¬ 
tion fit is the average of the absolute values of the prediction 
errors, tabulated in column E. This average is just a little over 
$4000, a figure that represents about 8.5 percent of the average 
inventory for the year, suggesting Trend fits the data reason¬ 
ably well but not perfectly. Comparing this average with the 
average error computed from column D, the second validity 
test again suggests that the average error in column D is not 
representative. 

Skipping ahead to the test for outliers, figure 2 shows an x,y 
plot of the monthly inventory data. Note that all the points ex¬ 
cept the third lie fairly well on a straight line. The third point, 
however, clearly is much too low, a discrepancy that suggests it 
may be an outlier. Rechecking this number, 2940, against the 
others in colunm B, we become even more suspicious—all the 
other numbers are in the tens of thousands of dollars and are 
expressed as even 100s. 

The simplest possibility is that a trailing zero has been 
dropped. I^rhaps this entry should read 29,400 instead of 
2940. Inserting the larger number for the third month yields the 
x,y plot shown in figure 3, clearly a much better straight line. 
This revised calculation can also be viewed as the fourth valid¬ 
ity test: “Make a large change in the data and look for extreme 
insensitivity.’’ 

As expected, this change in the data improves the average 
magnitude of the prediction error (colunm E), reducing it from 
about $4000 to just under $500. In terms of the average month¬ 
ly inventory, this replacement of point 3 with a more reasonable 

continued 
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number has reduced the average absolute prediction error from 
about 8,5 percent to just under 1 percent. The average predic¬ 
tion error computed in column D, however, remains effectively 
zero, changing from -6.063E-13 to +6.0633E-13, a result 
that again suggests that this quantity is independent of the data 
and thus not useful. 

While examples failing the third validity test (i,e., extreme 
sensitivity to small changes in the data) do not arise as com¬ 
monly, they do appear often enough to be worth checking for. 
To illustrate this point, consider the spreadsheet shown in fig¬ 
ure 4, Here, warehouse storage charges are given for 12 months 
(column C), together with the dollar value of the widget inven¬ 
tory stored there (column B). Suppose you assume that these 
two quantities are related, and your boss wants a number he or 


she can quote as to how many cents per dollar of inventory it 
costs to store your gizmos. 

Using ExcePs built-in Linest function, you calculate the first 
set of numbers shown for slope and intercept of the best-fit 
straight line through the data. From there, you can easily gen¬ 
erate your boss’s desired number. But first, just to be on the 
safe side, you apply test 3 to the data, adjusting the last storage 
cost by 1 percent. Your results show that this insignificant 
change in one of 12 numbers changes your final result by 454 
percent. 

Even worse, you change that number back and make a 1 per¬ 
cent change in the first month’s storage fee, and the sign of your 
number changes—apparently you would save money by storing 

continued 
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Figure 2: The third point of the x,y plot of the monthly 
inventory data is out of sync with the rest and thus may be 
an outlier 
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Figure 3: Inserting the correct figure for the third month 
yields an x,y plot with a much straighter line. 
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E 
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Example of Extreme Sensitivi' 




3 



1% Chanae in ( 

318 Causes 454 

% Change in Answer 

4 







5 

Month 

Inventory 

Storaae Fee 



Perturbed Fee 

6 







7 

1 

10300 

101 



101 

8 

2 

1 2400 

103 

Linear fit with oriainai data 

103 

9 

3 

14500 

98 



98 

1 0 

4 

15700 

105 

4.3409E-06 

101.741848 

1 05 

1 1 

5 

19000 

1 04 



1 04 

1 2 

6 

20400 

1 00 

Linear fit with perturbed data 

1 00 

1 3 

7 

22500 

100 



1 00 

1 4 

8 

23900 

105 

2.4068E-05 

101.409433 

1 05 

1 5 

9 

25800 

100 



1 00 

1 6 

1 0 

27700 

104 

Percent changes 

1 04 

1 7 

1 1 

29400 

100 



1 00 

1 8 

1 2 

31300 

102 

454.444444 

-0.3267243 

1 03 

1 9 




Slope 

y-axis intercept 


Figure 4: Column C shows the warehouse storage charges for 12 months, while dollar values of the stored inventory are shown 
in column B. 
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Periscope’s NewVmm 4 


Gives you all the right stuff for debugging! No 
matter which model you pick, you have the 
same powerful software to help you track down 
hard-to-find bugs fast 

Periscope’s hardware adds 
ihe power to solve the really 
tough debugging problems. 

The break-out switch lets you 
break into the system any time. 

You can track down a bug 
instantly, or just check 
what’s going on, without 
having to reboot or power 
down and back up. That’s 
really useful when your 
system hangs! The switch is 
included with Periscope 1, 

Periscope II, and Periscope III. 

Periscope I has a NEW board 
with 512K of write-protected RAM, user-expandable to 1MB, for the Periscope software, 

symbol tables, and all related debugging information. Normal DOS memory 
(the lower 640K) is thus totally freed up for your application, and Periscope 
Is protected from being overwritten by a run away program. The new 
board’s footprint is only 32K, so you can use it in PC, AT, and 386 systems 
with EGAA^GA and EMS boards installed (not possible with the previous 
S6K board). It can also be used with Periscope III to provide additional 
^ write-protected memory. 

Periscope III has a board with 64K of write-protected RAM to store the 
Periscope software and as much additional information as will fit. AND... 

The Periscope 111 board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real time trace buffer let you 
track down bugs that a software-oriented debugger would take ux) long 
to find, or can’t find at all! 

The Periscope III hardware-breakpoint board captures information in real-time, so you'll find bugs that can't be 
found with a software-based debugger 



The NEW Periscope I 
memory board keeps ail debugging 
intormation out of Ihe lower 640K Can be used in 
PCs, ATs, and 386s with both EGA/VGA and EMS boards 
Installed The Periscope break-out switch enables you to 
recover from a hung system Included with Models I. II. and III 
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Periscope*5 software is solid, comprehensive, and 
flexible. 


It helps you debug just about any kind of program you can write... thoroughly and 
efficiently. 

Periscope’s the answer for debugging device-drivers, memory-resident, non-DOS, and 
interrupt-driven programs. Periscope works with any language, and provides source and/or 
symbol support for programs written in high-level languages and assembler. 

David Naaian, President of Underware, Inc Morpage*malJSS * 

(of BRIEF fame) says this about the new 
Periscope Version 4: 

“Periscope has always been an unbelievable 
assembler-level debugger. Version 4 has 
turned it into a terrific source-level debugger 
as well. Aside from major enhancements like 
the source-level improvements, all the little 
changes make a really big difference, too. For 
instance, symbol lookups and disassemblies 
are noticeably faster, and highlighting the 
registers that have changed really makes life 
easier. Once again, Periscope has raised the 
industry standard for debuggers!” 



What’s New in Periscope 
Version 4: 

• \ lew local .symbols from Micro.soft C 
(Version 5) 

• Debug Micn).v)lt windows applications 

• Sei breakpoints m PLINK overlays 

• Improved source-level support 

• .Monitor variables in a VCliich window 

• 8()3H6 debug register support 

• Debug using a dumb terminal 

• PS'i watchilog timer support 

• I 'se mi.\ed-ca.se symbols 

• Set hreakpoint.s on values of Flags 

• Much more! 

■ Periscope I includes a NEW full-length 
board w'ith 512K of write-protected RAM; 
(aser-expandablc to 1MB); break-out 
switch; software and manual for 1695. 

■ Periscope II includes break-out sw'itch; 
software and manual for S175. 

■ Periscope II-X includes .softw-are and 
manual (no hardware) for $145. 

■ Periscope III includes a full length 
board with 64K of wTilc-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III for machines run¬ 
ning up to 10 MHz with one wait-state is 
$1395, 

Due to the volatility of RAM costs, prices on board 
models are subject to change without notice. 

REQUIRE.MENTS: IBM PC, XT, AT, PS/2, 
80386 or close compatible (Periscope III 
requires hardware as well as software compat¬ 
ibility, thus will not work on PS/2 or 80386 
systems); DOS 2.0 or later; 64K available 
memory (128K at installation rime); one disk 
drive; an 80-column monitor. 

Call us with your questions. We’ll be happy 
to send you free information or help you de¬ 
cide on the model that best fits your needs. 

Order Your Periscope, 
Toll-Free, Today! 
800-722-7006 

MAJOR CREDIT CARDS ACCEPTED 


The 



Periscope 

Company, Inc. 


1197 PEACHTREE ST. • PLAZA LEVEL 
ATLANTA, GA 30361 • 404/875.8080 
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Protects / 
while yoij ^^ 


• Remains In Place while you use your computer. 

• Avoids Costly Repairs, Protects delicate electronics 
from dust, spills, smoke, ashes, staples. 

• Soft, Flexible, retains normal keyboard feel. 

• Washable, Durable High-Tech Polymer lasts years. 

• Hundreds of Models. SafeSkIn Is available for most 
PCs, laptops, workstations and clone keyboards. 

• Office • Home • Factory • Classroom • Laboratory 

List Price $29.95. Please call or write for free color 
brochure. Dealer Inquiries encouraged. 


Keyboard Protector 

Merritt Computer Products, lnc./456l S. Westmoreland 
Dallas, Texas 75237/(214) 339-0753 • Fax (214) 339-1313 


more goods. Either you have discovered some hitherto un¬ 
known loophole in the physics of warehouse management or, 
more likely, you have di^overed a problem with your cal¬ 
culations. 

The problem is that, regardless of the value of the widget in¬ 
ventory you are storing, it seems to cost about $100 per month 
to store them. Thus, the linear connection you are trying to 
make between the inventory dollar value and storage fees sim¬ 
ply does not exist. The small numbers you are computing for 
the slope of the best-fit straight line through the data are really 
trying to tell you that no such relationship exists—the slope of 
the line is about zero. The apparent extreme sensitivity is due to 

eep in mind 

that the results of any computation 
are only as good as 
its most questionable step. 


the fact that almost any change in something that is about zero is 
going to amount to a laige percentage of that something. 


Say happy. 

healthy holidays with 
Christmas Seals! 



It^ a matter of life and breath! 

AMERICAN 
LUNG 

ASSOCIATION 

The Christmas Seal People ® 

CANDY CLMJS- C198SSanla^ Fvrriy 


Caveat Emptor 

The tests I’ve described for unearthing analytical blunders are 
only a few of many possibilities and, sadly, are not guaranteed 
to turn up all your potential computation flaws. That is, signifi¬ 
cant errors can exist in computations that pass all these tests. 
Conversely, even some perfectly valid results would look suspi¬ 
cious under one or more of these tests. There will even be some 
cases where all these tests either are inapplicable or return in¬ 
conclusive results. Overall, however, if you can apply them, 
testing your results is a lot better than the alternative of doing 
nothing and hoping for the best. 

While it could be argued that the actual spreadsheet exam¬ 
ples described here illustrate blunders that were intuitively ob¬ 
vious to the most casual observer, such errors often appear that 
way only after they have been discovered. I deliberately simpli¬ 
fied these examples to illustrate what was going wrong and how 
these five validity tests can alert you to the problems. In more 
real-world examples with huge spreadsheets, obvious inconsis¬ 
tencies between the entries in cells A1 and ZZ312 may not be 
all that easy to spot. 

Keep in mind that the results of any computation are only as 
good as its nK)st questionable step. This point is neatly illus¬ 
trated by “Bums’ Hog-Weighing Method,” generally attribut¬ 
ed to Scottish poet Robert Burns: 

1. Select a well-balanced board and place it symmetrically on a 
fulcrum. 

2. Place the hog to be weighed on one end of the board. 

3. Pile rocks on the other end of the board until they exactly 
balance the weight of the hog. 

4. Carefully guess the weight of the rocks. ■ 


Ronald Pearson holds a Ph.D. in electrical engineering and is 
employed by a Fortune 500 company. He can be reached on BIX 
c/o **editors. ” 



Space concnbuMd by me pubishef aa a puMc servica 

304 BYTE* DECEMBER 1988 
















hen you combine powerful tools with 
powerful thinking, you get powerful 
products. • PC Designs puts this 
combination together for you. They’ve 
designed and manufactured microcom- 

• puters in Oklahoma for over three 

years. Innovation, high performance, 
reliability — they’re powerful tools in 
the hands of PC Designs. • Tkke the GV-286 
and GV-386, for example — two of the fastest, 
and fairest priced, microcomputers around. The 
286 was “Editor’s Choice’’ in KMagazine last 
year — one of PC Designs’ many successes. • 
Whatever choice you make, PC Designs offers you 
unparalleled service and support. Through 
Sorbus,*" you have the option of a maintenance 
contract for nationwide on-site or cany-in 
service. # But service is more than a contraa. 
In Oklahoma, it’s a Product Center with customer- 
centered attention. Nationally, it’s putting your 
needs first — offering informed advice, solving 
complex problems, providing excellent warran¬ 
ties. • So whatever you’re building — build it 
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A Small Case For BIG Performance!!! 


TOSHIBA / 



CALL 

TIOOO 

T1200F 

T1200H 

T3100 

T3200 

T5100 


CALL 


ZENITH y 

supersPORT 

Dual Floppy 

CALL 

20 MB HD 

CALL 

slpersPORT 
286/20 

CALL 






From 


NlegaHertz ^ 


Easy Talk 3270 

3270 Emulation Card for 
Toshiba Laptops; Fully supports 
IRMA & IBM Emulatba 
Auto-Confjg, - IMo Jumper 
Changes required, 
fncbdes software for3270 and 
IND/FILE Trarrsfer Sijpf>0ft 

$599.00 

Easy EGA 

EGA Card forToshiba T1200 
arxt T3100 Laptops, Supports 
MDA, HGCXGA&EGA 

$299.00 

Easy Talk E2400 

2400 Baud Modem for the 
Epson Equity LT 


$239.00 


Weltec . . . 

External 5.25" FDD 

$199 

Specify TOSHIBA, ZENITH or NBC* 

*^9 cable w^NEC Drive - Cable inciaded in NEC Laptop Bax 


fi/Oiz INTERNAL MODEMS 
1200 Baud $139 2400 Baud $239 
Specify: 

Toshiba, NEC EL/HD, 

Zenith 181/183 or SupersPort 


WonUnder 
Single card expansion slot for $299 

the TllOO^, TI200, T3I0O/2O & T5J00 


7 


Diconix 150P Portable Printer $299 

Laplink Plus $79 

When Purchased with any Laptop 


7 


MITSUBISHI y 



MP286IV20 

11" Diagonal Black 
& White Display 

20 MB Hard Disk 

12 MHz 80286 

1.4 MB Floppy Drive 


Introductory Price 


$2695.00 

Dual Floppy (1,4 MB) Model 

$2195.00 


• Competitive Price 
Corporate Voiume Discounts 
• Net Terms to Quaiified 
Corporate Accounts 


To Order CaB: 


FAX Number: 894*6175 


Prices Subject 
to Change 
WTithout Nctioe 


(800) 255-4012 

IN MN: (612) 894-0595 


IfWi ft V T H - nPrFMBER 1988 
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Untangung 
Pascal Strings 

Here *s a set of functions that provides Pascal 
with neat, efficient string handling 

Dick Fountain 


aybe it’s because I write words for a living, but 
I find that much of the programming I do in¬ 
volves string handling. Certainly many of the 
programs I write are file filters to process text 
hies, but even in the most numerically inten¬ 
sive programs, the user interface section, error handling, and 
help all involve a lot of string manipulation, and nowadays these 
areas tend to be the largest parts of a program. 

The Pascal Bonds 

I write mai^ of my programs in Turbo Pascal. Standard Pascal 
is poorly equipped to handle strings, regarding them simply as 
packed arrays of characters. All commercial implementations 
of Pascal have had to introduce more sophisticated string han¬ 
dling as nonstandard extensions to mal^ it a viable language. 
The extensions introduced in UCSD Pascal seem to have caught 
on and become a de facto standard; at any rate, Borland adopted 
them for Turbo Pascal as well, which gives them a sizable user 
base. In case you 're not familiar with the string-handling facili¬ 
ties of UCSD/Turbo Pascal, I’ll recap them briefly, but a lan¬ 
guage manual is the obvious place to look for a fuller account. 

You can use the built-in type called STRING to represent 
semidynamic character strings, whose maximum storage size 
is static and must be declared at compile time but whose actual 
size can be varied dynamically at run time (up to the maxi¬ 
mum). You can think of them as being a compromise between 
the totally static character arrays of standard Pascal and the 
fully dynamic strings of interpreted BASIC, whose actual stor¬ 
age size can be altered at run time. You can declare a variable 
like 

VARHystring: STRINGCSO]; 

and then assign a string of any length up to 80 characters to it 
using, for example: 

Mystring := ^ short string^ j 


If you assign a 90-character string to Mystring, it would be ac¬ 
cepted but truncated to 80 characters and the excess 10 charac¬ 
ters thrown away, The maximum size of a string is 255 charac¬ 
ters, determined by the single-byte count that is stored in the 
first byte of a string variable and records its current length. 

You can manipulate strings using a number of built-in string 
functions. The function Length() returns the current length of 
a string. The function Pos (target,source) finds out whether 
the substring target exists in the string source. If so, Pos() 
returns the position of its first character; if not, it returns zero. 
The function Copy (source, start, size) returns a new 
string formed by copying size characters from source begin¬ 
ning at the position start, YouTl often see Pos{) used to find 
the start position for a Copy (), Concat (si, s2) returns a new 
string formed by joining si and s2 together, an operation you 
can also perform in a string expression with the binary operator 
+ (e,g,, sli-s2). Finally, the two functions Insert{) and De¬ 
lete (} insert or remove, respectively, a substring from a tar¬ 
get string. These functions are ^ite efficient and well chosen 
in the sense that almost any string operation you can imagine 
can be performed by using them in some combination. 

I had begun to feel that for many of my purposes these string 
functions were too low-level and often led to opaque and un¬ 
readable code when I used them in their raw state. For exam¬ 
ple, I often found myself writing expressions like 

copy(paramSTR{ 1), 1, pos (, paramSTR( 1))) +' PAG'; 

and worse. So I resolved to try to discover a small set of higher- 
level string functions that would do most of what I needed to do 
to strings in a tidier and more readable way—and with reason¬ 
able efficiency. 

In deciding what functions to include in set, I scoured 
around some other languages of my acquaintance for hints. The 
first port of call was BASIC because everyone remembers 
BASIC as being good for handling strings. In fact, to my mild 
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surprise, I discovered that the string functions in BASIC are 
almost identical to Turbo Pascal's and not really any more ex¬ 
pressive* MID${) is effectively the same as Copy() when used 
as a function, and IKSTR() is the same as Pos(). BASIC has 
the extra functions LEFT| () and RIGHT! {), but they contribute 
little to readability and you can easily simulate them by using 
Copy (). A quick look at some of my old BASIC programs con¬ 
firmed the impression that I should look elsewhere for beauty 
and elegance: 

5247 LOCATE , 11: COLOR 11,2: 

PRINT ■' $ "; RIGHT! {STR$ (M(1,9) +STAKE1), 
LEN{STR${M{I,9)+STAKE1))-1)5>' 

COLOR 0,2 

I moved on to look at functional languages like Lisp and 
POP-11, but the solution didn't dawn on me until I was examin¬ 
ing the string functions in SNOBOL4, the best string-handling 
language ever invented (rivaled only by its more modern off¬ 
spring, Icon [see “An Icon Tutorial" by Ralph E* Griswold and 
Madge T. Griswold, October 1986 BYTE, page 167]), The 
Turbo Pascal and BASIC string functions are index-oriented; 
that is, they want you to tell them which numeric position in a 
string you're interested in. But my problems tended to be pat¬ 
tern-oriented: replacing the extension on a filename, for exam¬ 
ple, which involves looking for the period that separates name 


Listing 1: Source code fortke author's pattern-oriented 
string-handling functions j Before {) on^AfterO, 

function Before(Source, Target: String): 

String; 

beg in 

if pos(Target,Source) = 0 
then Before := Source 
else Before := Copy(Source, 1, pos 

(Target,Source)-1) 

end; 

function After(Source, Target: String): 

String; 

begin 

if pos(Target,Source) = 0 
then After := * * 
else After := Copy(Source,pos 

(Target,Source),length(Target), 
length(Source)) 

end; 


and extension but whose actual location in the filename string 
is of no interest at all* 

1 therefore decided to start with two pattern-oriented primi¬ 
tive functions that I call Before () and After (), You can eas¬ 
ily implement them using Copy(), Pos(), and Length {}, but 
if you are more concerned with efficiency than I am, you might 
want to rewrite them in assembly language or in-line code. F ve 
reproduced their definitions in listing 1. Both functions look 
for a target string in their source string. If the target is found, 
Before () returns all the source string up to but not including 
the first occurrence of the target string, while Af ter{) returns 
all the source string that follows (but does not include) the first 
occurrence of the target string. If the target is not found, Be¬ 
fore ( ) returns the whole source string while After() returns 
a null string. 

A Working Example 

To illustrate their effects, Before (' potomac', Ho ’) would 
return po while After( ^potomac’. Ho') would return mac* 
These two simple operations, together with a third that FU de¬ 
scribe later, turn out to be of surprisingly wide application. To 
illustrate with an example, Fll use my old favorite of replacing 
the extension part of a filename with a new one. 1 do this fre¬ 
quently as a way of distinguishing the output file produced by a 
file filter from its input file; for example, my page-making pro¬ 
gram changes the input filename to end in .PAG. The code I 
used to use to perform this chore looks like this: 

If pos{',' ,paramSTR(l)) = 0 

then OutputFlleNaine : = parainSTR{ 1)+' *PAG' 

else OutputFileName ; = 

copy(parai!iSTH(l) ,ljpos{ L ' jparaniSTR{l)) )+^PAG '; 
Using Before {) reduces this to 

Output Filename ; = Before (paraiii3TR(i) / * 0+^ *PAG' j 

which to me is a lot more readable as well as prettier. Using 
Before () and After () in combination, it's possible to per¬ 
form quite complex manipulations in very little code* For ex¬ 
ample, to transpose two sentences: 

Textstring := Hhls Is sentence 1. This is sentence 2. ^; 
Textstring := After (Text string,'. ^J 
+Before(TextstriBgf ^ ^ 

It's possible to emulate the effects of Insert () and Delete () 
using only Before () and After (), as the following two code 
fragments show* The task is the replacement of one substring by 

continued 
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MORE GREAT RATES FROM 
THE EMPLOYEE-OWNERS* OF AVIS, INC. 


^- j "O J 

harder than e 

For Rent 

By 

M cue: 111^11^1 111 ui 

They are nondi 
may change wi 

Ownersi 



Pontiac Grand Prix 


Pontiac Bonneville 


$ 
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$. 
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per day 


per day 


The employee-ovmers of Avis, 
Inc. meet the competition head- 
on. Check our rates and compare 
for yourself. 

Since we bought the company 
one year ago, weVe been trying 
harder than ever to give you more 
for less. More late- 
model GM and 
other fine cars. 
More fast, efficient 
service. In other 
words, more value 
for your money 
To get these low 
rates, here are some things you 
should know. These rates include 
a free mileage allowance, but 
there’s an additional charge per 
mile thereafter. There is no refuel¬ 
ing charge if you return your tank 
full. These rates are available at 
participating US. locations and 
are higher in the metro N.Y area. 

nondiscountable and 
may change without notice. 

These cars are 
subject to availability, 
and blackout peri¬ 
ods and additional 
seasonal charges 
may apply. For 
i renters under 25 and additional 
drivers, there are extra 
charges. Cars must 
be returned to 
renting location. 
Taxes and 
optional Collision 
Damage Waiver 
Cadillac Sedan de vilie ($9.95/day higher in 

^ jk certain areas). Personal 
^ yi 1 ^ Accident Insurance, 

Personal Effects Protec- 
£ f ^ tion and Additional Liabil- 
per day 'ty I nsuraoce are extra. 

To find out what an owner can 
do for you, call 1-800-331-1212, 
or call 
your travel 


Avis features GM cars. 

^Employees at all corporate Ideations. 19 SS Wizard Co., Inc. 
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We’re trying harder than ever.*' 
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NOW YOU CAN DESIGN JUST 
ADOUrANYTHING...INCUIDING 
YOUR OWN CADDSYSIEM! 




Anyone con produce a com¬ 
puter-aided drafting and desigr 
package that sells for thousand: 
of dollars. But creating one 
that's fast, powerful, and afford 
able takes real ingenuity. 

That's exactly what we've 
done ot Generic Software™ We 
sell the most widely used CADC 
program in the world for under 
$500. 



PC Magazine ranked it 
"Editors Choice" in a face off 
with 17 low-cost CADD pack¬ 
ages. "This product is an out¬ 
standing value from every poir 
of view and is highly recom- 
mended/' "A paperback 
version of AutoCAD'' stated 
PC Week . 

And our CADD programs 
are just part ot what we offer. 

You con start with Generic 
. CADD Level 1/ then advance 
to other levels as your needs— 
and skills—expand. 

And you can use our CADC 
add-ons. Utilities, and symbol: 
libraries to design the CADD 
system that fits your needs. 

I You only pay for the func- 
I tionality you need, and the 
I functionality you get has depti 

Critic tested, market 
^ approved. Generic Software 
d offers price, quality, and sup- 
I port. Match our customer 
' support against anyone 1 

• Unconditional 60-day 
guarantee on most products 

• Unlimited free technical sup¬ 
port * Free monthly newspopc 

• Regular updates at modest 
prices. All adding up to prove 
that the only thing generic 
about us is the price. 

Call us for a free CADDalo 
or for the name ot your local 
dealer: 1-800-228-3601. 

© Generic Software Inc., Level 1 and Generii 
CADD ore tradefnark^ of Generic Software Ir 
11911 North Creek Parkway South, 8othelh Vh 
98011. [Macintosh iio Irodemark of Apple Co 
puter Inc. 

Generic 
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another in a piece of text, for example, in the search-and-re- 
place function of a text editor. Using Insert ( ) and Delete (), 

posn : = pos(oldstring,text3trijQg); 

delete{textstring,posn,length(oldstring)); 

ins e rt(new s tring,textstring,posn ); 

Using Before{ ) and After (), 

Textstring := Be fore (text string, oldstr ing) 

+ news t ring + After (Textstring, oldstr ing); 

There is more to this example than meets the eye. In a real ap¬ 
plication you would very likely want to replace ail the occur¬ 
rences of oldstr ing in the text, and so you would iterate the 
above routines until all were replaced. But the Before() and 
After () solution is inefficient in such a case because it will 
unnecessarily copy the same parts of textstring repeatedly, 
whereas Insert () and Delete () simply scan down the string. 
Benchmarking shows that the second routine using Be fore () 
is in fact some 80 percent slower than the first. This, then, is 
not a happy application for the new functions. 

An application that demonstrates their virtues much more 
clearly is parsing coimnand strings. Suppose you have a file of 
commands to control some program, say a style sheet for a 
word processor. The commands are all strings of the form 
< command name >: < parameterl >, < parameter2 >, and 
they are stored in the file one to a line, separated by new lines. 
An instance of a command string might look like page- 


size: 72,66. My program reads in one line at a time and ex¬ 
tracts the components of the command using Before () and 
After () (see listing 2), 

Freeing Up Memory 

Notice that the use of pattern-oriented functions avoids placing 
any restrictions at all on the size of the fields in the command, 
which may be of varying size from one Unc to the next. In the 
interests of memory economy, you would probably want to de¬ 
clare conmiandGode and the rest to be of some reasonable size- 
string [12] , perhaps—so that only the first 12 characters of a 
command name were significant. On this subject, note that 
these functions also reduce the amount of memory that is per- 

continued 


Listing 2; Using Be fore () and After{} to parse a 
command line. 

while not eof{commandfile) do 
begin 

readln {coTTonandf ile, commandstr ing) ; 
commandname := 

Before tcommandstring,*:M; 
parml 

Before (After (go mmandstring, * ; M # ' ') / 

parm2 * = 

After(After{commandstring^ *:U /'t *); 
more processing- 




Imagine; You have a font-cartridge for your 
loserprinter: You need more fonts. You con tell 
this cartridge to do it and use them Immedia¬ 
tely in your textprocessor. 

Large fonts, small fonts, decorative 
fonts, shadow fonts«.. 

You wont to change something? Just tell your 
font-cartridge. The font change is mode in the 
font selection menu automatically. 

You wont a new cartridge? Save the old and 
select the fonts for a new one. 

As many times as you want. An infi¬ 
nite number of soft-cartridges. An in¬ 
finite number of fonts. 

THAT'S OUTLINE. 

.jQ(^s.a.x. software 

Roonstr. 32 • D7SOO Karlsruhe - TeL 01049/721/814078 

Oviltine wppofts pll HP ond -CQmpqlifale Pleoae Cpnlact in USA; 

laverprifiiers. D«rtipl Type Sysiems Lid 

Ouilino suproofts MS Wond^, WCKdPeHod*. SaPrd^ile Cirde - NasJiuQ NH G9063 

Windows’ [Png^ker', Excel..], Td. [^03] 880-75^1 

■ te^ESiereo irodenno^k 
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manently tied up in temporary variables; one attraction of this 
style of programming by function composition, or nested appli¬ 
cation, is that all the space used while extracting the substrings 
is allocated on the stack and reclaimed after the functions fin¬ 
ish evaluating. However, there is a limit to the degree of nesting 
that is desirable. Looking at a new command file with com¬ 
mand strings of the form window: 10,10,20,40, my problem is 


Listing 3: Improved conmand-iine parsing action. 

function Parse(VAR Source: String; Separator: 

String): String; 

begin 

Parse Before(Source,Separator); 

Source After(Source,Separator) 
end; 


Listing 4: Parse {) in action. 

while not eof (comittandfile) do 
begin 

readln (comitiandfile, comraandstring) ; 
commandname := Before(commandstring, ^^}; 
parms := After(commandstring,; 
parml Parse(parms,',*); 
parm2 Parse(parms,',*); 
parm3 := Parse(parms,','); 
parm4 Parse(parms,*,'); 

more processing........ 


Listing 5: Using Parse () to extract an unknown 
number of command-line arguments. 

while not eof(commandfile) do 
begin 

readln(commandfile, commandstring); 

commandname := Before{commandstring,; 

parms After(commandstring,':‘) ; 

count := 0; 

while parms <> * * do 

begin 

val (Parse(parms,*,^), ParmArray[count], 

Error) ; 

if Error <> 0 then write('Bad parameter 

number ^,count); 

count count + 1; 
more processing. 


Listing 6; Noblaiiks{) strips all leading and trailing 
blanks from a string. 

function Noblanks(s: String): String; 

var lead, trail: Integer; 

begin 

lead :- 1; 

while s[lead] = ■ "do lead := lead + 1; 
trail := length(s); 

while s[trail] = ^ * do trail trail - 1; 
noblanks copY{s, lead, trail - lead + 1) 
end; 


how to extract that last 40 from the string. 

The statement required is 

parm4 := After(After 
CAfter(After(coimnandstring, *), 

r A f A » A . 
i J r 3 t J t 

Now how about a command with 12 parameters? It’s clear that 
a third function is needed to deal with unlimited runs of sub¬ 
strings separated by the same symbol. 

A Happy Answer 

Parse (), defined in listing 3 solely in terms of Before () and 
AfterC), solves the problems I mentioned above. Parse() 
takes a string and treats it as a stream of tokens, separated by a 
string that forms its second argument. Each time you call 
Parse (), it returns a single new token from the stream. When 
the tokens are all used up, it continues to return null strings. If 
you are familiar with C, there is a C library function often 
called strtok() that does something similar, except that on all 
but the first call it must be given a null argument. 

Parse has some slightly unsavory characteristics that distin¬ 
guish it from Before () and After (), The latter are "pure’* 
functions in that they do not modify their aiguments in any way 
and have no side effects. Parse {) is not, as it consumes its 
source string argument and leaves it empty. Parse () is also an 
odd kind of function in that it returns different values on differ¬ 
ent occasions when given the same arguments; in mathematical 
terms, it lacks the property of idempotency. Nevertheless, it is 
quite easy and obvious to use in practice. Also, unlike Be¬ 
fore ( ) and After (), Parse () has a VAR parameter for its first 
argument that restricts the sort of object it can be given as a first 
argument. In particular, you may not use a literal string con¬ 
stant, an expression, or paramstr() as a first argument; only 
string variables are allowed. It also means that in Turbo Pascal 
you must compile Parse () using the {$V-) compiler switch to 
disable strict type checking of string parameters. 

The second command-parsing example above, window: 10, 
10,20,40, can now be accomplished far more tidily using 
Parse {), as shown in listing 4. In fact, by using Parse () you 
can easily parse command strings that have a variable and un¬ 
known number of items in their parameter lists so long as you 
know the maximum number there can be. In listing 5,1 convert 
the parameters to numbers and then store them in an array. The 
array ParmArray clearly has to be declared to be as large as the 
maximum number of parameters expected. 

When using functions like Before(), After(), and 
Parse C) to parse strings, the question of leading and trailing 
spaces is bound to crop up. For example, if the user of the pro¬ 
gram chooses to insert spaces in the command string window : 
10, 10, 20, 40, what is to happen? The bad old answer would 
be to make it a syntax error, preferably announced by a short, 
brutal message such as MtAL ERROR IN CMDFL« 
3456:8950. In the civilized world it would make the program 
easier to use if you allowed arbitrarily placed spaces between 
(but not within) tokens. The problem is that our functions, say 
Parse (parms, S ')» will return any leading or trailing spaces 
along with the parameter, for example, * 40Mt so happens that 
the Turbo Pascal procedure Val() is quite happy with number 
strings that contain leading blanks, but it hates them with trail¬ 
ing blanks and spits them out. Clearly I ought to strip out all 
leading and trailing blanks for safety. After some agonizing, I 
concluded that Uiis should not be the duty of Before(), 
Af ter(), and Parse (). I believe they should remain primitive 
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VAX Power - PC Price! 


If you need or are accustomed to the 
throughput of a 32-bit mini, including any of 
DEC’S VAX series, MicroWay has great news 
for you. The combination of our NDP compilers 
and our mW1167 numeric coprocessor gives 
VAX speed to your 386 PC! If you don’t own a 
386 PC, we provide a number of powerful PC 
and AT upgrade paths. 

MicroVi/ay offers transputer based parallel 
processing boards and languages for ^e PC. 
AT, or 386. Each T800 RISC processor on 
these boards packs the power of a 20 MHz 
386/1167. A Quadputer, with four T800s. 
boasts 40MIPS/6 megaflops of throughput. 

Many NDP Fortran-386 users are reporting 
turnaround times that are two to six times faster 
than their VAX. They are a function of the VAX 
processor being used, the speed of the 386, 
the number of users served by the VAX, and 
the coprocessor being used with the 386. 


32-Bit Compilers and Tools 


NDP Fortran-386^ and NDP C-386^^ Com¬ 
pilers generate globally optimized, mainframe 
quality code. Both run in 386 protected mode 
under Phar Lap extended MS-DOS. UNIX, or 
XENIX. The memory model employed uses 2 
segments, each of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, or mW1167. Both include high speed 
EGA graphics extensions written in C that per¬ 
form BASIC-like screen operations. 

• NDP Forlran-386^ Full implementation of 

FORTRAN-77 with Berkeley 4.2, VAXA/MS 
and Fortran-66 extensions.$595 

• NDP C-386™ Full implementation of AT&Ts 
PCC with MS and ANSI extensions.... $595 


NDP Package Pricing; 

387FastPAK; NDP Compiler, Phar Lap and 
80387 Coprocessor 16 MHz: $1299 

20 MHz: $1499 

1167FaslPAK: NDP Compiler. Phar Lap 
and mW1167 Coprocessor 16 MHz: $1695 
20 MHz: $2295 

Phar Lap Development Tools .$495 

Virtual Memory Extension $295 

NDP Windows—NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters: 
.Library: $125, C Source: $250 

NDP Plot^**^ — Calcomp compatible plot pack¬ 
age that is callable from NDP Fortran. It in¬ 
cludes drivers for the most popular plotters and 
printers and works with CGA, Hercules, EGA 
and VGA.$325 

NDP/FFT^*^ — Includes 40 fast running, hand 
coded algorithms for single and double dimen¬ 
sioned FFTs which take advantage of the 32- 
bit addressing of the 386 or your hard disk. Call¬ 
able from NDP Fortran with mW1167 and 

80387 support.$250 

387FFT for 16-bit compilers.$250 

HALO 88 to NDP Graphics Interface — This 
module enables you to call graphics routines in 
HALO 88 from NDP Fortran or C.$100 


Dr Robert Atwell, leading defense scientist, 
calculates that NDP Fortran-386 is saving him 
$ 12,000 per month in rentals of VAX 
hardware and software while doubling his 
productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass, reports, V ported 900,000 lines of 
Fortran source in two weeks without a single 
problem!” AspenTech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports, 
"My problems run a factor of six faster using 
NDP Fortran-386 on an mW1167 equipped 
386/20 than they do on my Micro VAX II. ” 

^ MicrvVU^y® ^ 

80386 Support 

^ (508) 746-7341 ^ 


Parallel Processing 


Monoputer2^ 

The world’s most popular PC transputer 
development product now extends the memory 
available for developing transputer applica¬ 
tions from 2 to 16 megabytes. The board now 
features a DMA bus interface for fast I/O. 
Monoputer 2. an ideal platform for porting 
mainframe Fortran or C code, provides the 
speed of a 386/20 for 20% of the cost! 


Monoputer 2 with T414 (0 MB) .$995 

Monoputer 2 with T800 (0 MB) . . . .$1495 


Quadputer^ 

This board for the XT, AT, or 386 can be pur¬ 
chased with 2. 3 or 4 transputers and 1.4 or 8 
megabytes of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks with mainframe power which 
use up to 100 or more transputers. One 
customer’s application has gone from 8 hours 
on a mainframe to 16 minutes on a system con¬ 
taining five Quadputers.from $3495 

Transputer Compilers and Applications 
MicroWay offers Parallel languages for the 
Monoputer and Quadputer. 

Logical Systems Parallel C.$595 

MicroWay Occam2.$495 

3L Parallel C.$895 

3L Parallel Fortran.$895 

MicroWay Prolog Interpreter.$750 

Microfield - Finite element analysis . . $1600 
ParaSoft; Parallel Environment.... $300 
Performance Monitor . . $200 
C Source Level Debugger $300 
T800/NAG^(SeeNDP/NAG).$2750 

387BASIC^ — Qur 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the market.$249 


Qur NDP compilers and NDP utilities are the 
key to taking advantage of the two to five-fold 
increase in speed that the mW1167 provides. 
The compilers generate mainframe style code, 
while our utilities simplify ports from either the 
PC or the mainframe world. A new utility 
enables our NDP compilers to call HALQ 88. 

If you are curious about the benefits of the 
NDP/mW1167 approach, consider the follow¬ 
ing (price estimates are for complete systems): 


Coprocessor 

Speed (Flops) 

Price 

80287-10 
80387-20 
mWl 167-20 

80,000 

440,000 

2,100,000 

$3,000 

$5,000 

$6,000 


When driven by a 32-bit compiler, the 
mW1167 approaches the speed of a $600,000 
VAX 8650! In fact, many of our users have 
reported increases in turnaround of 2 to 4 times 
that of their VAX! Call us for complete details. 


Compaq 386/20/25 Add-Ons 


RAMpak™- Qne megabyte 32-bit memory 
module fits in Compaq memory slot .. CALL 
mW1167^is built at MicroWay using Weitek 
components and includes an 80387 socket. 


mW1167-16.$995 

mWl 167-20 .$1595 

mW1167 Microchannel-16.$1295 

mW1167 Microchannel-20.$1595 

Wellek 3167-25 .$2495 

80387-20 .$595 

80387-25 .$695 


Numeric Coprocessors 


8087 .$99 

8087-2 .$145 

80287-8 .$239 

80287-10 .$279 

80387-16 .$425 

80387-16SX.$450 

80387-20 .$595 

80387-25 .$695 

287Turbo-12 (for AT compatibles) .... $450 

256K 100ns DRAM .$13 

256K SIMMS .$119 

1MB SIMMS .$450 


(All of our Intel coprocessors include 87Test.) 


Intelligent Serial Controllers 


MicroWay's AT4'^"^, ATO^*^, and ATI 6™. the 
fastest intelligent serial controllers, run in AT, 
80386 and PS/2 PCs. They come with drivers 
for UNIX. XENIX, and PC MQS. 

AT4 . . $795 AT8 . . .$995 AT16 .. . $1295 


32-Bit Applications 


PSTAT-386 — Popular mainframe statistics 
package. The full version was ported... $1495 

NDP/NAG^ — Features a library of 268 en¬ 
gineering and scientific numerical algorithms. 


Callable from NDP or 3L Fortran.$895 


12 MHz PC Accelerators 


Fa8tCACHE-286 12 MHz.$299 

SuperCACHE-286 12 MHz .$399 

FastCACHE-286 9 MHz.$199 


Micro 

World Leader in PC Numerics 

f/^ay 

P.O. Box 79. Kingston. MA 02364 USA (508) 746-7341 

32 High St. Kingston-Upon-Thames. U.K., 01-541-5466 
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428 
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UNTANGUNG PASCAL STRINGS 


Listing 7: Spaces () singly mums a string of Num 
blanks. NStr() provides conversion from number to 
string in the form of a function rather than a Pascal 
proc^ure, 

function Spaces (Nuiti: Integer): String; 
const Blanks - ’ 

I . 
t 

begin 

Spaces := Copy(Blanks#1,Num) 
end; 

function NStr{Num: Real; 

Len# Places: Integer): String; 
var Temp: StringI20]; 
begin 

Str(NumrLen:Places,Temp)? 

NStr := Temp 
end; 


Listing 8: Parsing header information to yield the 
format shown in figure L 

function ExpandHeader(template: String): 

String; 

var a,b: integer; 

left,mid: String[90]; 

begin 

if pos(*SS$*#template) C> 0 

then template := Before(template,') 

+ NStr(Pagenumber, 0, 0) 

+ After(template,*$$$*) ; 
left := Parse(template, */*); 
mid := Parse(template, */*) ; 
a (Pagewidth - length(mid)) div 2 - 

length(left); 

b Pagewidth - (length(left) + a + 

length(mid) + length(template)); 
Expand := left + Spaces (a) + mid + 

Spaces(b) + template 

end; 


Listing 9; The author *s great contribution to 
ergonomics: proper pluralization in system messages. 

function Plural(Num: integer; Thing: String): 

String; 

var Temp: String[10]; 
begin 

Str (Num, Temp) ; 
case Num of 

0: Plural := 'No * + Thing + 's'; 

1: Plural Temp + Thing; 
else Plural := Temp + Thing + 's'; 
end 
end; 


Dick Fountain page <14> Byte September 


Figure 1: The heading for the author’s correspondence, as 
printed by PC-Write. 


operations and that any stripping of blanks should be done ex¬ 
plicitly at the point of use of the parsed tokens. Fve included a 
function call€^ Koblank3{) (see listing 6) that does this job, 
though such a routine really ought to be written in assembly 
language or in-line code for efficiency. 

For a mom substantial example of the use of these functions, 
rn write a function that expands word processor header tem¬ 
plates into string ready for the printer. I’ll borrow the syntax 
for the header template from a real program, PC-Write, which 
is the word processor I use every day. In PC-Write, you specify 
headers using a dot command like this: 

-H: Dick Fount a in/p age <$$$>/Byte September 

The header template is divided into up to three parts by the ‘7’’ 
symbol, and these parts are coriespondlngly left-justified, cen¬ 
tered, and rigjit-justified when the header is printed (figure 1). 

The optional $$$ symbol gets translated into the current page 
number, if present. However, the $$$ can occur ai^where at all 
in the header, and any of the three parts can be omitted alto¬ 
gether, so the ^ntax is actually more complex than it at first 
appears. In order to write a function ExpandHeader() that 
parses and expands such templates, I intend to call on two more 
special string functions. One is Spaces (), which I have pub¬ 
lished before (see March BYTE, page 255), when the typeset¬ 
ters lost the end of the string constant Blanks and caused no end 
of fun. (lust in case it happens again, Blanks is supposed to be 
just 80 space characters in single quotes.) Spaces () returns a 
string of spaces equal in length to its argument. The other new 
function is NStr(), which converts a number into a string. 
Turbo Pascal already has a perfectly good routine to do this, 
called Str(), but it is a procedure, not a function, and so it 
returns no value and cannot be used in expressions. I prefer, for 
consistency, to redefine it as a proper function. My version ex¬ 
ploits Tur^ Pascal’s implicit typecasting to work with all nu¬ 
meric types, and it takes extra arguments to specify the write 
format; you might prefer to define separate functions for each 
type in Modula-2 style. Both functions are defined in listing 7. 
1 can now define ExpandHeaderC), as shown in listing 8, 

Suppose that you have just read the above dot-command line 
into a variable called dotline and ascertained that it is indeed 
a header command by examining Before(dotline/:' 
Then a call to Expandlleader( After (dotline,': 0) will re¬ 
turn a full header string justified to the current Pagewidth and 
numbered with the current value of Pagenumber, the latter be¬ 
ing two global variables. 

Final Indulgence 

The last of the chosen string functions is a piece of total indul¬ 
gence on my part. For years Tve been irritated by programs 
that announce that there is **1 b 3 rtes of memory free.” Even the 
compromise "1 byte(s) of memory free” cannot console me. I 
finally swore a solemn oath that I would never write such a pro¬ 
gram again, and hence the function Plural {) (see listing 9), 
Try it out with: 

for i : = 0 to 10 do 

¥rlte(Plural(l, * green bottle^); 

Please don’t bother to write in and point out that it doesn’t work 
with “little piggy”; I have to draw the line somewhere. ■ 


Dick PounXain is a BYTE contributing editor, a technical au¬ 
thor, and a software constdtant living in London, England. You 
can contact him on BIX as "dickp. ** 
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FEATURE 


The CD -ROM 

Connection 

Compact disks may unlock hypertext *s potential, but a tightly 
structured database is a necessity 

Tim Oren 


he CD-ROM provides inexpensive storage for 
massive amounts of information. However, get¬ 
ting at all that information can be a problem. 
Also, since you can’t write to CD-ROMs, they 
aie good for distributing databases, but not for 
storing your personal files. 

These properties of CD-ROM make it a natural as a storage 
medium f^or hypertext. The fact that CD-ROM is static (i.e., it 
can’t be altered) is a selling point, because large, editable hy¬ 
pertext systems can be difficult to update. Every time you edit, 
move, or delete a document, 
links connected to that node 
may have to be changed. Al¬ 
though suitable data struc¬ 
tures do this, it can place 
quite a computational load on 
your microcomputer if you’re 
dealing with a database con¬ 
sisting of hundreds or thou¬ 
sands of nodes. You com¬ 
pound the problem when you 
distribute a hypertext data¬ 
base across machines or let 
multiple users update the 
database simultaneously. 

With CD-ROM, you can’t 
remove or alter the basic 
document. You can add anno¬ 
tations or new nodes via mag¬ 
netic disk, but the node struc¬ 
ture on CD-ROM doesn’t 
change. This relieves the up¬ 
date problem. 

Capacity is the other major 
attraction. A single CD-ROM 
can store a hypertext equiva¬ 
lent of about 100 printed vol- 

ILLUSTRATION: ROBERT TINIMBY © 1988 


urnes. A CD-ROM hypertext system can also store links for fast 
retrieval. The pointers can be stored within the document it¬ 
self, rather than in a disjointed database. Also, duplicate tables 
of incoming and outgoing links for each document can be 
placed on the disk, eliminating the need for multiple accesses to 
the CD-ROM when you request these summaries. 

Where to Begin 

Before CD-ROM and hypertext can truly fit, a few database 
design problems have to be resolved. What we need are, in Alan 

Kay’s words, “conventions 
that work.” These conven¬ 
tions should support the hy¬ 
pertext paradigm of augment- 
ing human thinking, while 
including some of the familiar 
information-organization 
techniques found in existing 
printed media. 

CD-ROM hypertext is in¬ 
herently different from Ted 
Nelson’s Xanadu environ¬ 
ment. Where dynamic hyper¬ 
text is a tool for cooperative 
writing and on-line publish¬ 
ing, hypertext on CD-ROM is 
a stored medium that trans¬ 
mits human communication 
without feedback from reader 
to author. In this situation, 
you can’t hope for hypertext’s 
desirable properties to emerge 
through use; you must design 
them into the product. 

The first design task worth 
solving is to alleviate those 
continued 
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CD-ROM problems already discovered. One such problem is 
that documents stored electronically, like those stored on CD- 
ROM, lose the desirable qualities of information stored on 
paper. Paper documents use location, closure, unity of type, 
and state preservation as visual and tactile reader cues. 

Another problem with CD-ROM databases is that they use 
full-text. Boolean-algorithm searches. These search methods 
are flawed because they make trade-offs between retrieval pre¬ 
cision and recall, and between inconsistent human selection 
and automatic choice of indexing terms. 

A larger design problem is how to improve communication 
between the hypertext author and user. 

Recovering the Benefits of Print 

A valuable attribute of printed documents is state preservation. 
A printed volume stays the same when you aren’t looking at it. 
You can put bookmarks or your finger between pages to save 
locations or write notes in the margins and underline items. All 
these will stay put until you remove them. A hypertext browser 
should have similar properties. 

In fact, an electronic equivalent of a finger in a book is a 
browser that remembers its previous positions when following a 
link. One way to accomplish this would be to generate a new 
view window at each jump, leaving the previous document, 
scroll point, and selection in the old window. Multiple windows 
let you compare documents side by side and specify new links 
by direct manipulation. They can, however, clutter a small 
microcomputer display. As a compromise device, a browser 
window could jump to the target document but preserve the 
state of the previous document and restore it upon return. Then, 
you could request a new window to restore the side-by-side 
viewing benefits. 

Hypertext bookmarks are simply links to a document, gen¬ 
erated at the user’s request and stored with some associated 
comment or picture. For easy access, bookmarks should be 
collected as a full-fledged hypertext document that can be 
searched and targeted by a link. 

To simulate writing in a book’s margins or otherwise mak¬ 
ing notes, CD-ROM hypertext systems require some form of 
document versioning. Since neither margin notes nor highlight¬ 
ing delete information or change a document’s structure, you 
can store them as an increment file associated with the docu¬ 
ment. Making full copies of changed documents can quickly 
fill up a magnetic disk if you annotate a large CD-ROM data¬ 
base frequently. 

You can also construct the equivalent of Post-its or paper- 
clipped notes by placing a link in the increment file tai^eted to 
a new notepad document stored on magnetic disk. Again, you 
should be able to search notes and marginalia. If one notepad 
document or bookmark set is allowed to link to another, the 
hypertext update problem is reintroduced. When this happens, 
you must choose between the benefits of such links and the dif¬ 
ficulties of implementing them. 

Unity of Type 

Books have an interface unity seldom achieved in software, 
simply because ever^hing is printed on the same paper. In a 
hypertext system, you should avoid needless multiplication of 
data types. For example, a document’s storage medium should 
be transparent to the user. Links, bookmarks, and document 
references generated through searches should be of one type. 
Hypertext documents, user notes, bookmark sets, search result 
lists, and tours should also form one type. 

Of course, some of hy[>ertext’s dynamic elements have no 
print equivalent: animated graphics and video and sound se¬ 


quences. In some applications, you can bury these complexities 
within the scope of a document. The onus is on the h^qrertext 
system browser to determine the correct type of display for a 
document or object within a document. 

Serendipity 

Printed books encourage serendipity. They can fall open at an 
unintended place. Interesting pictures may draw your eye into 
articles that you would otherwise miss. A passage that you read 
may adjoin another that catches your eye. 

Unfortunately, the perennial shortage of computer screen 
space often forces the removal of just this sort of “irrelevant” 
information. You must try to return serendipity without intrud¬ 
ing on the main retrieval task. 

You can do this by inserting links in a hypertext system to 
simulate the physical proximity of page layout. These links 
don’t need to obey conventional topology; they can lead any¬ 
where in the database. They don’t need to be strongly relevant 
to the subject matter, either. They can be links that might inter¬ 
est the kind of person who’s lilrely to be reading a particular 
node or article. For this feature to be used, however, the cost to 
explore a link must be very low—a single mouse-click or key¬ 
stroke with almost no pause on the jump and return. 

Because pictures are gestalts, they are another effective way 
to draw attention to documents otherwise missed. Many 
printed publications, such as The Whole Earth Catalog, have 
deliberately used this technique to promote discovery. 

Truly random jumps have limited appeal in hypertext sys¬ 
tems, l^cause a document you find this way might already be 
familiar. If it isn’t familiar, it might be difficult to understand 
because it appears out of context. To make random jumps use¬ 
ful, you must have strong location cues and tools available. This 
aspect may be better handled by tours. 

The Importance of Closure 

Closure tells you when you are done or how far you have to go. 
In a conventional book, the end is obvious; in hypertext, it isn’t. 

But you can simulate closure if you set up the hypertext sys¬ 
tem to remember user actions—which documents have b^n 
viewed and which links followed, and in what order. The sys¬ 
tem can then generate simple statistics that tell the users what 
fraction of the database haS been read or, more important, 
which portion of the database is undiscovered. “Show me 
something new” or “Show me a new path to something I’ve 
seen before” are now meaningful requests. 

Any such request can be filled without a deep understanding 
of the contents of documents. The idea does suggest, however, 
that document and link objects should be able to record requests 
made of them, and that a global record of features used will be 
more than an interface designer tool. 

Location 

A well-designed book uses print conventions to give you a sense 
of location. Chapter titles, section headings, type styles, and 
indentation situate the current passage in the work’s hierarchi¬ 
cal or narrative structure. Positioning of images and tables rein¬ 
forces the topic under discussion. Many print conventions are 
lost in electronic media because they are designed as peripheral 
cues that you only occasionally bring into focus. When you re¬ 
move the physical proximity of information and constrain lay¬ 
outs because of the computer’s small screen, it’s easy to aban¬ 
don these cues. Hypertext systems exacerbate the problem by 
encouraging the proliferation of small nodes. 

Achieving a sense of location in a hypertext system is not 

continued 
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I t*s easier 

to jump around in hypertext than it is 
to thumb through a book, 
so it encourages investigation. 

easy. You can adopt or convert some print conventions, such as 
running titles and headings, into hierarchical or linear links 
among documents. But these won’t work in a complex database 
with ^ousands of nodes. 

Hypertext designers usually approach this problem by pro¬ 
viding a tool so users can “view” the neighborhood. These 
browsing tools show you a “zoom out” or “road map” sche¬ 
matic view of adjoining nodes. Such views can be generated 
automatically at time of request, built manually during the 
editorial process, or defined by the user. 

Neighborhood views can take many forms, all in the general 
class of contiguity maps. Any of these views can be over¬ 
whelmed by heavy branching at a node or by attempts to view at 
a distance of several links from the current document. As the 
number of nodes in sight grows, the view either becomes clut¬ 
tered or is forced to multiple screens, defeating the purpose of 


synopsis. Filtering methods and focused or distorted views help 
overcome this problem. 

Filtering removes documents from the view based on simple 
criteria. If the documents are typed, a subset of these types can 
be displayed. If links are typed, the view can be generated by 
moving along a subset of link types. Users must manipulate fil¬ 
tering criteria. 

Distorted views use more complex criteria to determine 
whether nodes are rejected or included in the view. Choice is 
determined usually by global or regional properties of the data¬ 
base, For instance, the fish-eye viewing technique develof^ 
by George Furnas shows samples from the database in relation 
to their distance from the viewing point. 

Clusters are another type of distorted view. Here each docu¬ 
ment is assigned to one or more clusters, which means the view 
from a node shows adjoining clusters rather than single docu¬ 
ments. One document can be chosen to stand for the cluster, or 
a separate designator can be generated. 

As with other views, you can deliberately create clusters as 
part of the editorial process, perhaps as an extension of the reg¬ 
ular hierarchical outlining process. You can also assign docu¬ 
ments to self-defined clusters upon retrieval. 

Other, less intrusive, ways to provide hypertext location are 
through subliminal or periodic cues not explicitly requested. 
For example, movement between documents might include a 
sequence in which the browser zooms back to a cluster view, 
pans to a cluster of the new document, and zooms into the text 
level. You can also use colors, background patterns, or icons to 
indicate a document’s topic or its level in a hierarchy. In a mul- 
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timedia system, you can use sound as a peripheral cue to 
location. 

When Searches Need Help 

Boolean full-text search is the de facto CD-ROM retrieval 
method for a number of reasons. First, users, implementers, 
and data providers experienced in on-line retrieval are accus¬ 
tomed to Boolean search, so they carried their experience to 
CD-ROM. Second, it’s easy to precompute the inversion tables 
required in Boolean search and to optimize their layout on the 
CD-ROM. And third, the technique makes modest demands on 
microcomputer processing power. 

Unfortunately, Boolean searches have well-known flaws: 
the search trade-off between precision (i.e, the portion of 
retrieved items actually of interest) and recall (i.e., the fraction 
of truly relevant items that the search finds). You can attribute 
these failings to users who choose imprecise or incomplete 
search terms, the lack of semantic analysis of the documents, 
and the difficulty of determining a node’s relevance through a 
binary decision. Whatever the reason, unaugmented Boolean 
search techniques shouldn’t be used unless you realize the 
trade-offs involved and are willing to formulate complex que¬ 
ries. A false sense of completeness or a plethora of irrelevant 
document references is particularly dangerous with sensitive 
databases, such as those used in law or medicine. 

Probabilistic and weighted Boolean full-text searches offer 
substantial improvements, but they have been slow to appear on 
CD-ROM because they impose a higher processing load and 
are more difficult to implement. In the interim, the network 
structure of hypertext databases may improve the apparent per¬ 
formance of Boolean searches. 

Failing Gracefully 

If you build links between nodes into the CD-ROM database, 
it’s no longer so important if searches fail to find every relevant 
document. If the t^et is documents that have related seman¬ 
tics, it should suffice for the search to retrieve a subset of these 
documents, leaving the remainder to be found by browsing. 

You can also use the hypertext network as a direct component 
of a search. Bibliographic and cocitation analysis can dramati¬ 
cally increase search performance in hypertext, presumably 
because the links directly trace the evolution of ideas. When 
appropriate, you can use these techniques to augment CD-ROM 
hypertext searches. 

Even when the links are not explicitly bibliographic, the hy¬ 
pertext network can be used in relevance feedback. Spread!^ 
activation along links from user-marked nodes can be used to 
generate document weights. Marking could be explicit, or the 
browser could simply record the nodes visited by the user since 
the last search, with an option to forget a document that was a 
false path. 

Regardless, it’s the hypertext designer’s responsibility to en¬ 
sure that these techniques work. Links must be true reflections 
of semantic relevance, if not exact bibliographic relationships. 

Improving Communication 

For hypertext to succeed, it must have advantages not offered 
by printed or isolated electronic documents. One such advan¬ 
tage of CD-ROM hypertext is that it can support the iterative 
communication of ideas. 

For example, ideas exist in the mind as a dense web of enti¬ 
ties and relations. Hypertext honors these connections by mak¬ 
ing relations explicit; you can explore them until the idea is 
clear. Because it’s easier to jump about in hyp)ertext than it is to 
thumb through a book or return to the shelves, investigation is 


encouraged. Therefore, hypertext communicates ideas, as op¬ 
posed to transmitting disconnected bits of information. 

You can store many inquiry paths on CD-ROM. The problem 
CD-ROM hypertext architects face, however, is how to antici¬ 
pate and build the most useful paths, given that it is impractical 
to provide all paths due to production costs and time. 

Beyond the economic limits, there may be a cognitive limit to 
the optimum and maximum number of useful links per docu¬ 
ment. A small hypertext constructed in Xerox’s NoteCards sys¬ 
tem has an average of slightly greater than 2 links per card. 
Other experimenters with constructed hypertexts report ranges 
of 4 to 8 and 2 to 10 links per screen. Interestingly, these fig¬ 
ures are close to the numl^r of items considered optimal for 
menu selection: 7 ± 2. 

Do these numbers represent a fundamental limit on the num¬ 
ber of competing items humans can simultaneously consider? 
If so, the consequences of exceeding this number in hypertext 
documents should be obvious. You could expect choosing a 
path from such documents to take longer because of the need to 
reload links while reaching a decision. 

A related question is, what is the optimum size of a document 
in a hypertext system? Documents created in a hypertext system 
tend to express one idea and tend to be smaller than traditional 
print documents or text files. This fits well with the notion that 
links capture relations between ideas. 

If these suggestions are true, the burden on the author and 
editor of a CD-ROM hypertext is clearer. As yet, there are no 
automatic tools to extract idea-size chunks from linear text. 
The need for parsimony of linkage suggests that, as in print, 
what is not said is as important as what is represented. The bur¬ 
den of expression and selection is on the human creator. 

Contiguity and Similarity 

When you are trying to decide which types of links to include in 
a CD-ROM hypertext, two associative principles, similarity 
and contiguity, will help. 

Objects in a similarity relation share properties but no fur¬ 
ther association; they are members of a set or class. On the 
other hand, contiguity puts objects and events into a spatial or 
temporal relation. The relation may be simple, as in a time line, 
or complex, as in an organized scene or script. Contiguity rela¬ 
tions are more readily learned and recalled than abstract con¬ 
cepts of hierarchies. This is not surprising, since contiguity is 
the rule in our everyday life. 

Printed media show contiguity relationships with time lines, 
maps, or narrative. Computer scientists have represented conti¬ 
guity relations as frames, scripts, and schemata. When you at¬ 
tempt to understand stories with these tools, you’ll find that the 
information transferred is not enough for understanding. The 
text assumes a certain amount of underlying knowledge on your 
part. It is a narrative convention that expected behavior is not 
mentioned. You might say that the value of a narrative is pre¬ 
cisely in its novelty, its deviation from the expected script. 

This narrative convention causes communication breakdown 
when the reader doesn’t have the appropriate abstraction in 
mind or can’t extract it from the story. This type of failure 
means that the experience cannot be generalized and reapplied. 

You use similarity relations to codify and retrieve knowledge 
and build classification hierarchies that exhibit the common 
elements of experiences, objects, and concepts. Similarity rela¬ 
tions capture the generalizations deduced from narrative and 
experience. Similarity enables metaphorical and analogical 
reasoning by highlighting the common features among the re¬ 
lated elements. 

continued 
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Printed documents show similarity relations via outlines, 
tables of contents, formal taxonomies, and encyclopedic classi¬ 
fications, In electronic media, key-term indexes define similar¬ 
ity classes, and structured documents and outline processors 
emulate print conventions for classification. 

It’s difficult to communicate similarity relations because 
they are very general. You must have some common experi¬ 
ences between you, the author, and the reader to ground the 
argument, or the concepts abstracted become meaningless 
buzzwords. Thus, the reader can’t learn the similarity relation 
because it can’t be restated in familiar terms. Printed textbooks 
try to overcome this problem by providing examples that the 
student reads to overcome limited experience. Unfortunately, 
there is a practical limit in breadth and depth of coverage in 
textbooks. Some level of prior experience must be assumed. 

Happy Trails 

The value of hypertext is that it gives access to multiple classifi¬ 
cation hierarchies and many trails of narration and experience. 
When you find a narrative unclear because of a missed concept, 
you can examine other documents in a similarity class. If an 
explanation of similarity becomes murky, you can follow a trail 
of examples. The user who retrieves desired facts can move 
smoothly into the learning experience. 

Because hypertext can represent multiple hierarchies (and 
printed outlines can’t), it lets you explore multiple points of 
classification, which provides a greater chance of discovering 
analogies and metaphors. Different hierarchies can also em¬ 
body competing views of the same experiences. 


Multiple hypertext narratives correspond to Vannevar 
Bush’s concept of memex trails. They are also called tours or 
paths. Since hypertext is a multivoice medium, tours can em¬ 
body differing pedagogical approaches to material, or different 
points of view. 

For instance, the same generalized material on ecology can 
be illustrated with different examples, depending on the view¬ 
er’s bioiegion. A tour can simply determine the next document 
presented by default, or it can be a dynamic presentation with 
rcai-lirae sound, video, and animation components. 

Building structure into CD-ROM hypertext databases is very 
important. It’s analogous to the production value added to 
printed works by editors, designers, and publishers. Successful 
products in the new medium require just as much creative ef¬ 
fort, though it may take dif ferent form, 

CD-ROM has already won a position as an archival system 
for existing data. To go further, opening new markets and 
competing with other media, databases and retrieval systems 
must be specifically crafted for CD-ROM and the new audi¬ 
ences it can reach. This will happen if technologists and pub¬ 
lishers ally in a conscious search for new forms. The hypertext 
technique is a good place to start. ■ 

Editor’s note: Adapted from ike Hypertext conference pro¬ 
ceedings. Copyright 1987 by the Planning Committee for 
Hypertext ‘87. 


Tim Oren is a senior engineer at Apple Computer in Cupertino, 
California, He can be reached on BIX do ""editors, ” 
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Light, Bright, 

AND White 

Laptop screens have been getting more readable lately, 
thanks to a new look at fluorescents 

Wayne Rash Jr, 


inding the proper display for portable com¬ 
puters has always been a challenge. These peri¬ 
patetic machines need a screen that is light and 
easy to read, and consumes little power. From 
the beginning, the liquid-crystal display (LCD) 
has been an obvious answer, but developing one that provides 
adequate performance takes careful engineering and precision 
manufacturing. As the demand for screens grew and the de¬ 
mand that their quality improve became clear, new techniques 
for producing such displays were needed, 

LCD screen development 
has continued apace. In the 
last few years, we have gone 
from bare displays to displays 
with backlighting, and then to 
supertwist LCDs. At this 
writing, the state of the art re¬ 
sides with Zenith Data Sys¬ 
tems* fluorescent-backlit, 
dual-layer, supertwist LCD. 

Zenith calls its display 
“page white.” This means 
that the background areas are 
white rather than light blue, 
and the dark areas are black 
or gray rather than dark blue. 

In addition, the new Zenith 
display demonstrates a con- 
trast ratio of about 20 to 1, 
while its predecessors oper¬ 
ated at a ratio of about 12 to 1, 

Taking Apart the Zenith 
Display 

Zenith’s new version of its 
LCD, used in its new 80386- 
based laptop computer, gets 


its clarity and lack of color through a new backlight and an ad¬ 
ditional layer in the LCD panel itself (see figure 1). In addition, 
some engineering changes were required to realize the screen’s 
potential clarity. 

The rear of the typical backlit display differs from the famil¬ 
iar reflective LCDs by having a light source instead of a reflec¬ 
tor. While this reduces the ability of the display to work with 
available room light, the significantly greater amount of light 
shining out from the screen results in a brighter display. The 
only exception to this is viewing the screen in direct sunlight, 

which can overwhelm most 
light sources. Even in direct 
sunlight, however, the limited 
reflective capability of the 
backlight is adequate for 
viewing. 

In the past, the backlight 
has been an electrolumines¬ 
cent pane!. This panel gener* 
ated white light, which was 
transmitted through the 
LCD’s polarizing layers, 
emerging as blue-tinged light. 
The light areas normally ap¬ 
peared as light blue, and the 
dark areas looked dark blue. 
In their most recent imple¬ 
mentations, these screens 
were clear and visible, dem¬ 
onstrating a contrast ratio of 
about 12 to 1. 

The Backlight 
The differences in the newest 
Zenith display begin with the 
way in which the light is gen- 
continued 
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erated. To produce a brighter light source. Zenith chose fluo¬ 
rescent tubes in place of the electroluminescent display used in 
its (and other companies’) laptop computer designs. The fluo¬ 
rescent tubes produce a much brighter, but much less consis¬ 
tent, light. 

The problem with making the light even was solved by creat¬ 
ing a reflector and diffuser that blocked most of the light di¬ 
rectly in front of the tubes. Essentially, the diffuser was made 
partially reflective in front of the tubes. The level of reflectiv¬ 
ity was reduced farther away from the tubes. This reduced the 
level of light directly in front of the tubes to keep them from 
showing through the display, while not wasting the light they 
generated. 

The light comes from a pair of 2.5-watt tubes designed for 
this application. The differences from standard tubes include a 
more constant light level, the ability to handle more than 
10,000 on-off cycles, the ability to have a variable light level, 
and the ability to start instantly. 

Polarization and Blue 

The light emerges from the diffuser as white, nonpolarized 
light. Immediately in front of the diffuser is the rear polarizer, 
which passes only vertically polarized light. This readies the 
light for the next stage, the supertwist LCD. 


The LCD material is a super-rotator: It will rotate light 
through several thousand degrees per millimeter. According to 
Kevin Menkin, Zenith’s material will rotate light through 
about 30,000 degrees per millimeter, compared with quartz, 
which rotates light only about 20 degrees per millimeter. 

This high rotation allows an extremely thin layer of LCD ma¬ 
terial to be used. The light gets a net rotation of ^ degrees from 
the material, although the actual rotation is likely to be a multi¬ 
ple of 360 degrees, plus 90. While this high rotation allows for 
extremely thin liquid crystals, it also causes some serious engi¬ 
neering problems. The glass facing the liquid crystal must be 
manufactured with extreme precision so that the thickness is 
uniform. Even very slight differences can result in areas where 
the light gets twisted more or less than is desired. In a display, 
this appears as a blotchy area. 

When power is applied to the LCD material, the normally 
twisted crystals untwist. This allows the polarized light to pass 
through unchanged. If the light was vertically polarized when it 
went in, it will stay that way when it emerges. 

The problem with the liquid-crystal polarizing material is 
that it treats blue light differently from the other components of 
white light. Depending on the material, it can rotate blue light 
either slightly more than other light or slightly less. In either 

continued 



Figure 1: Structure of the Zenith supertwist LCD, showing two unusual features—the diffuser layer and the compensating layer. 
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Editor’s 

Choice 

Winner* 

May 311988* 
Dec. 22,1987 


.theUltraSynchas 
the edge in brightness and 
sharpness over the (NEC) 
Multisync, making its text 
easier to read... the Ultra- 
Sync’s sharp display topped 
the fuzzy (IBM) 8513 dis¬ 
play hands down.. .display 
image is as sharp as a 
stiletto and as bright as an 
arc lamp... Even as the 
brightness is turned up.. 
the characters displayed on 
the.. screen remain clear 
and sharp... excellent 
video qualities, 



PEIISIIVll.('llMI>rTI\ 


May 1988 

Picture quality was 
excellent, and results for 
features available were far 
above average.. .Colors 
maintain their consistency 
and sharpness over the 
whole screen... has excel¬ 
lent placement of controls 
.. .widest combination of 
vertical scan rates.. .takes 
up little space on a desk... 
the top multiscanning 
monitor in our ratings, yy 



.28mm ahi pitch, 8d(h6(X) resolution. 


When it comes to high-resolution autosyn- 
chronous color monitors that are IBM PC, 
PS/2, Apple Mac II and SE Series com¬ 
patible, the experts point to UltraSyric. 

Why? UltraSync’s brilliant color display 
and superb high-resolution, for starters. 
Also because UltraSync offers extensive 
graphics standards*”" compatibility due to 
its wide autosynchronizing frequency 
ranges. It adjusts automatically to prac¬ 
tically any standard. Then there’s Ultra- 
Sync’s automatic picture sizing. Built-in 
text switch. Ergonomic design. And its 
affordable price ($849). 

But don’t take our word for it. Read 
what the experts have to say. UltraSync, 
the only real choice. For more informa¬ 
tion, contact Princeton Graphic Systems, 
601 Ewing Street, Building A, Princeton, 
New Jersey 08540, (609) 683-1660. 



GRAPHIC SYSTEMS 


AN INTELLIBEIUT SYSTEMS COMPANY 


CGA. EGA, fGC; MDA, Hsrmks, 

MCGA, 

Circle 222 on Reader Service Card 


THE VISIBLE EDGE 


lIMFO 

WORLD 

August22, 1988 

. its finer dot pitch 
produced crisp images 
with none of the graininess 
found on some monitors... 
produced some of the 
brightest and clearest 
colors we saw... Ease of 
use rates a good score... 
outperforms many compet¬ 
ing monitors in both color 
duplication and text clarity 
... a very good buy. yy 



August 1988 


.easy on the eyes 
and sharp enough in the 
text mode for long, eye 
strain-free word process¬ 
ing. . .colors are bright 
and rich, and the display 
seemed sharp from comer 
to comer.. .the quality is 
superior.. .the Princeton 
UltraSync is one of the 
best monitors available for 
less than $1,000.. .a 
superlative buy. yy 



Resouite 


September 1988 


.very crisp display 
... its colors are better 
than those on NEC’s 
Multisync II. yy 
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Ultraviolet 

Polarized 
(vertical) white 



V = vertical 

B#v 

Q-v 



“On” liquid-crystal 
layer (transmits 
nonblue unchanged 
and rotates blue 
slightly) 


Y-v 
0 = v 
R-v 


R = horizontal 

0-h 

Y»h 

G = h 

B=:h 

V-h 






{ Compensating 
liquid-crystal layer 
(always off) 
(reorients blue 
back to vertical) 




Front (vertical) 
polarizer 


Blue and nonblue blocked 


Black 


Figure 2: An **on ** pixel polarizes light, which is then 
blocked by the front polarizer and appears as a black pixel 
on the white background. 


Ultraviolet 

Polarized 
(vertical) white 


et _ ^ Infrared 

Jt 


V = vertical 

B»v 

G-v 

Y-v 

0-v 

R = v 



R ^ horizontal 
0:?fch 
Y^h 
G^th 



{ “Off” liquid-crystal layer 
(rotates blue to and 
nonbiue near horizontal) 

{ Compensating second 
liquid-crystal la^r 
(always off) (shifts 
nonblue to horizontal) 

{ Front (vertical) 
polarizer 


B-h 


V^fch 


White 


Figure 3: Light passing through an **off* pixel is not blocked 
by the front polarizer and appears as white. 


case, a relatively greater amount of blue light emerges from the 
liquid crystal. Zenith counteracts this by adding an additional 
optically active layer after the liquid crystal. This layer over- or 
under-rotates the blue light in the opposite amount that the liq¬ 
uid crystal did. The net result is that the blue component of the 
light is in proper proportion with the rest of the light passing 
through the display. 

Once the light emerges from the color-compensating layer, it 
passes through the final polarizing layer. This layer, which is 
also vertically polarized like the first layer, blocks out light 
with horizontal polarization. This means that when the light 
passes through the liquid crystal that is turned on, it picks up an 
additional 90 degrees of polarization, won’t pass through the 
front polarizer, and shows up as a dark area (see figure 2). 
Light that passes through a pixel that is off will remain verti¬ 
cally polarized and will show up as a light area (see figure 3). 

The result of the compensation is an LCD that appears black 
and white. In reality, there is still a slight blue tinge, but it tends 
to be very slight. One advantage of having the brighter light 
source is that the contrast gets higher. This happens because 
more light can be blocked out by the polarizing layers and still 
have acceptable brightness. 

The higher contrast ratio also produces a better gray scale. 
Zenith’s Kevin Menkin explained that the wider range of con¬ 
trast also gives a wider range of grays. The gray scales are pro¬ 
duced by turning the LCD material in each pixel on and off 
quickly. The ratio of on versus off determines the gray level. 

Capabilities and Problems 

Zenith clearly has high hopes for this display technology. The 
company says that this LCD can be made to be faster than a 
CRT. In addition, there are strong indications that the company 
is planning a color version of this display. 

From the user’s standpoint, there are a few problems with 
the f luorescent-backlit LCD. It is, of course, expensive, which 
explains why the company has it only on its top-of-the-line 
80386-based laptop. In addition, the diffusing panel is less than 
perfect from some vantage points. In fact, at some angles you 
can see a faint indication of the fluorescent tubes. 

Otherwise, this display limits its problems to engineering. 
According to Menkin, most of the display development prob¬ 
lems relate to engineering rather than technology. The high 
level of precision required for the glass in the LCD was the 
thorniest, but it was eventually solved. 

The other problems relate to the backlight. Without the great 
quantity of light produced by the fluorescent tubes, the com¬ 
pensated supertwist display would not work. Zenith tested this 
on traditional backlighting and created a screen that no one 
could read. The fluorescent backlit display is as readable as a 
CRT because of the light levels. In fact, it is so bright that it puts 
out more light at its lowest setting than traditional Zenith lap¬ 
tops do at their highest. 

Bright Future 

The compensated, fluoiescent-lit LCD is clearly the next step 
in the evolution of flat, portable display technology. It con¬ 
sumes less power than gas plasma displays and is more read¬ 
able. It is also brighter and clearer than traditional LCDs, and 
once it becomes possible to engineer this form of display into 
more traditional laptops, we should see plenty of them. ■ 


Wayne Rash Jr. is a member of the professional staff of Ameri¬ 
can Management Systems, Inc. (Arlington, lA), where he con¬ 
sults with the federal government on microcomputers. You can 
reach him on BIX as **waynerash. ” 
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Our Profile Will Make ^bu Smile! 




Our Price Will Make ^u Happy! 


Introducing IntelliSync? The New Intelligent 
Multi-Frequency Monitor From SLYNX? 

It starts with the outstanding design features such as the 
small foot print, and streamlined profile (even slimmer 
than single frequency color monitors). 

Next the IntelliS 3 mc is compatible with the CGA, EGA, 
VGA, and more, as well as being an excellent companion 
to all PC/XT/ATf Apple Macintosh Ilf and the new 
IBM PS/2* systems. 

The cost of IntelliS 3 mc is nearly 1/3 less than its 
major comp)etitor. Most impressive is that it 
is manufactured by 3LYNX, a video 
display monitor manufacturer pro¬ 
ducing critical video components for 
the majority of the top FORTUNE 
500 computer companies for years. 

For information on the new 3LYNX 
IntelliSync Monitors call or write 
today. Call toll free 1-800-243-5969. 

Or 1-800-24-3LYNX. Fax (408) 

434-0466. International Calls 
(408) 432-8833. 



IntelliSync Monochrome 
Monitor 15" flat screen 
with vivid gray scale. 


IntelliSync The Best Choice 


FEATURES 

3LYNX 

INTELUSYNC 

NEC 

MULTISYNC ir 

Size 

14" 

14" 

Front Controls 

Yes 

Yes 

Auto Horizontal 
Frequencies 

15.50-35KHZ 

15.50-35KHZ 

Tilt & Swivel 

Yes 

Yes 

Intellisync has incorporated ali of the features of 
Multisync II plus more... 

Auto Vertical 
Frequencies 

45-120 Hz 

50-80 Hz 

Inverse Video 

Option in MDA 

Mode 

Yes 

No 

Selection of 

Text Color 

Auto 

Manual 

Color Text 

Options 

7 

3 

Dimensions (mm) 

341 (w) 

346(h) 

386(d) 

369(w) 

357(h) 

406(d) 

Weight 

29(ibs) 

31 (lbs) 

Suggested 

Retail Price 

$695.00 

$899.00 


1450 Seareel Lane 
San Jose, CA95131 


•Registered trademarks of their respective companies. 3LYNX and IntelliSync are registered trademarks of 3LYNX Technologies Corp. 
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We Guarantee Good News 
Every Monday Morning! 



important user ramifications. 

• Legal skirmishes and "look and feel" 
suits, which can put the manufacturer of 
your favorite software out of business. 

• Software emulation that will allow 
new, exotic computer systems to run 
software written for IBM PCs, 

• LAN system developments, including 
all pertinent aspects of connectivity and 
inter*operability, 

• Network management, a complex and 
increasingly important topic for per¬ 
sonal computers in both small and large 
offices. 

• PostScript clones, which promise 
faster, lower-cost laser printers with the 
same capabilities as the Apple 
LaserWriter. 

• New, easy*to-use programming 
systems such as CASE and 4th Genera¬ 
tion Languages, that can allow non- 
programmers to develop powerful 
applications. 

BYTEweek offers you what no other in¬ 
dustry publication can: timely news on 
the rapidly evolving computer industry as 
it happenSf framed by interpretation and 
evaluation that only BYTE's experienced 
editorial staff can provide. 

Subscribe now and take advantage of 
the special one-year charter subscription 
rate of $395 ($495 outside the U.S. and 
Canada)—a of $100 off the regular 

rate. Your subscription to BYTEweek in¬ 
cludes 50 issues and a free subscription 
to BIX, which indudes access to the 
award-winning Mkrobytes Daily on-line 
news service. Your hourly usage rates will 
be billed separately. 

Don't miss this opportunity! Call 
BYTEweek's toll-free number: 

1-800-258-5485 

to order your subscription or request 
more information and a free sample issue. 


BVTE 


One Phoenix Mill Lane, Peterborough, NH 03458 

1-800-258-5485 

Charter subscription just $395 for 50 weekly issues 


I n fact, we'll guarantee the best 
news—100% factual, accurate and 
unbiased expert analysis of signifi¬ 
cant developments in the personal 
^ computer industry. Just straightforward, 

T'vu no-nonsense professional reporting of in¬ 
dustry news, product aimouncements and 
key events os they happen each and every 
week. 

BYTEweek, McGraw-Hill's new weekly 
newsletter, is devoted to helping you stay 
on top of the dramatic changes in the 
continually-evolving business computing 
arena. BYTEweek is devoted to reporting 
and analyzing these changes and 
developments through its timely, compact, 
one-stop news format. BYTEweek keeps 
you on top of significant mdustry trends 
and developments through its coverage of 
the IBM, IBM-compatible, Apple Macin¬ 
tosh and workstation markets. BYTEweek 
gives you the full details of significant 
new product announcements with in-depth 
analysis. 

BYTEweek guarantees what no other 
personal computing publication can by 
building on two renowned and respected 
technical resources: the award-winning 
Mkrobytes Daily on-line news service and 
the technical expertise of the BYTE 
Editorial Staff aided by the new resources 
available to them in the recently expand¬ 
ed BYTE Lab. Through these resources, 
you are kept on top of issues such as: 

• New data storage techniques, in¬ 
cluding CD-ROM, erasable optical and 
other text, graphics, and video storage 
technology. 

• Expert systems, with an ex¬ 
amination of both the technical 
and human aspects of 
implementation. 

• Bus standards and the war be¬ 
tween IBM and the clone 
inanufacturers“with critically 
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This final part looks at 
hardware nuts and bolts 
and also at 
the driver program 

T he first two parts of this article 
gave you a background in multi¬ 
processor architectures and de¬ 
scribed the basic algorithms 
used in the Circuit Cellar Mandelbrot en¬ 
gine. In this part, FIl go into the nuts and 
bolts of the engine’s hardware and ex¬ 
plain how the driver program in the IBM 
PC AT controls the engine. 

Many Processors 

A multiprocessor system is made up of 
perhaps hundreds or thousands of sepa¬ 
rate computers. The overall cost of the 
system is largely determined by the cost 
of each individual computer, so there is a 
strong motivation to keep costs under 
control. If a system uses 256 processors 
that each cost $1000^ few people can af¬ 
ford the full system. 

As I explained in Part 1, the multipro¬ 
cessor’s hardware architecture must 
match the problems that it will solve. If 
the problems require extensive commu¬ 
nication between processors, the hard¬ 
ware must provide high-bandwidth inter¬ 
computer channels. The fact that those 
links are expensive simply means that’s 
the price of solving the problem in the 
fastest way possible. 

The iterative formula that produces 
Mandelbrot-set images is ideal for a mul¬ 
tiprocessor implementation. The calcu¬ 
lations require high-precision arithmetic 
but need little communication to set up 
the processors and report the results. A 
simple processor with low-cost commu¬ 
nications can handle the problem ade¬ 
quately. 

The Mandelbrot engine uses the Intel 
8751 single-chip microcontroller as its 


HANDS ON 

CIARCIA’S CIRCUIT CELLAR ■ Steve Ciarcia 


Parts 

A Supercomputer 


basic building block. Figure 1 shows all 
the circuitry associated with a single pro¬ 
cessor. The hardware is deceptively sim¬ 
ple, because the 8751 is a complete com¬ 
puter on a chip—there’s a lot of hardware 
behind those pins! 

I’ve long believed that something was 
lost when computers stopped sporting 
front panels with blinking lights, so there 
are two LEDs for each processor. The 
program turns on one LED when it’s 
computing and the other when it’s done. 
A glance at the front panel indicates the 
state of every processor in the engine. 
The LEDs also assist in program and 
hardware debugging, because the pro¬ 
gram blinks them in specific patterns 
when it’s waiting in various loops. 

The 8751 receives data and setup in¬ 
formation through its serial input port, 
which is driven by a buffer that is shared 
by all the chips on a single card. The re¬ 
sults of the Mandelbrot set calculations, 
as well as ID and version information, 
are sent over the 8751’$ serial output 
port. Each chip has a separate output 



buffer that drives the single serial output 
line leaving the card. 

The chain-in and chain-out lines pro¬ 
vide control and timing information dur¬ 
ing the calculations. When the program 
finishes evaluating the iterative formula 
for its current point, it waits for a pulse 
on the chain-in line before transmitting 
its result. After the final stop bit of the 
result message is finished, the chip 
pulses its chain-out line to signal the next 
processor in line that the serial output is 
available. 

With those simple connections, each 
processor can receive data and send re¬ 
sults in an orderly manner. The next step 
is to connect 256 of these processors into 
a single system. 

It’s in the Cards 

Although I could have designed a single 
card with 256 40-pin DIP sockets and 
512 LEDs, I figured that it made more 
sense to build the engine from smaller 
units. After all, a single-card computer 
would occupy about 5¥t square feet and 
cost a small fortune. 

Each 8751 is rated at no more than 250 
milliampcres of current from the 5-volt 
power supply. While ^ ampere doesn’t 
sound like much, a full-bore engine with 
256 processors will draw about 64 A! 
The two LEDs at each processor add an¬ 
other ampere or so to the bill. Obviously, 
there would be some problems getting 
enough power onto that single board . 

After worrying about the problem for 
a while, I decided that a board with eight 
8751s made a nice unit. Photo 1 on page 
332 shows a hand-wired prototype with 
all eight processors installed and 16 
LEDs peeking over the edge of the card. 
The card draws about 2 A of current, low 
enough not to pose a problem for the edge 
connectors. 

Figure 2 shows the connections for a 
single card. To reduce the complexity of 
the drawing, I’ve shown the eight proces¬ 
sors as blocks with I/O connections 

continued 
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Figure 1: Ffte schematic for one processing element of the Mandelbrot engine. 


rather than as separate chips. Notice how 
the serial I/O ports are connected in 
common to all chips, while the chain^in 
and chain-out lines snake throughout the 
card* 

The LEDs are connected to output- 
port pins on the 8751 through 3.3- 
kilohm resistors that limit the current to 
about 1 mA. Normally, a transistor buf¬ 
fer providing 10 mA or 20 mA drives the 
indicator LEDs, but I didn’t think the ad¬ 
ditional hardware was worth it. Instead, I 
used high-efficiency red LEDs that are 
surprisingly bright at 1 mA, 

The 8751, like all computers, requires 
a clock signal to sequence its internal 
registers and buses. Normally, a crystal 
connected directly to the 8751 provides 
that clock signal; each 8751 would then 
use a separate crystal. In this applica¬ 
tion, it didn’t make much sense to have 
eight crystals on one board, so I included 
some circuitry to buffer the clock signal 
from one 8751 to the other seven. The 
few parts needed for the buffer cost 
much less than seven more crystals. 

Because all the processors are driven 
by a common clock signal, their internal 
bus activity is synchronized. This can 
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produce awesome current spikes on the 
5-V supply, a situation that demands 
100-nanofarad bypass capacitors across 
every IC on the b^rd. These capacitors 
supply the transient current needed by 
each processor and reduce the spikes on 
the rest of the card. In addition, the cards 
have a ground plane on the top surface 
and heavy power-bus lines on the bot¬ 
tom, so there is a relatively low imped¬ 
ance connection to the 5-V supply. 

One port of the 8751 is dedicated to 
switches that provide setup and test infor¬ 
mation. Rather than put a separate DIP 
switch on each card and risk having one 
switch in the wrong position, I used a sin¬ 
gle DIP switch for all the cards. Figure 2 
shows port PI connected to eight card- 
edge pins that provide the switch infor¬ 
mation. 

Since the software can handle any 
number of processors, it made sense to 
design the hardware the same way. A 
jumper block on the card connects the 
chain-out line from each pnx:essor to the 
card’s chain-out line. The first processor 
must be installed in socket ICl, and all 
processors must be contiguous, but by 
setting the Jumper correctly, you can in¬ 
stall any number of 8751s on the card. 

Notice that, since I stored the Mandel¬ 
brot engine program in EPROM in each 
processor, there is no boot sequence be¬ 
fore the program is ready to run. Unlike 
IBM PCs and other common computers, 
the Mandelbrot engine is easily and 
quickly reset. In fact, all the 8751 reset 
lines are connected together and driven 
by the DTR line from the AT’s serial port 
(through a level converter and buffer, of 
course), so that the AT can reset the en¬ 
gine at the start of calculations. This en¬ 
sures that the engine is in a known state 
and ready to receive setup information. 

Cards on the Rack 

A complete Circuit Cellar Mandelbrot 
engine consists of 32 cards with 8 proces¬ 
sors on each card (256 processors). Since 
that would require a rack about 1 
feet long and involve distributing 64 A of 
power supply equitably along the rack, I 
decided to take a more modest ap¬ 
proach-only 64 processors. 

Photo 2 shows a prototype rack that 
holds eight Mandelbrot engine cards. 
The power requirement for this rack is 
about 15 A, which is reasonable for a sin¬ 
gle power supply, (One point that bears 
mentioning is that a failure in the power 
supply can crisp 64 processors in one 
shot, so the rack also includes an over¬ 
voltage crowbar protector. 

Figure 3 shows the connections for 
one rack, with each card shown in place. 


One of the cards, the Rack Master, has a 
socket for the DIP switch needed to tell 
the 64 processors what serial-port rate to 
use, and so forth. The switches in each 
rack are identical, 

A full Mandelbrot engine requires 
four racks. Figure 3 also shows the PC 
serial-port connections required to con¬ 
trol the whole multiprocessor. As is indi¬ 
cated, you need relatively few wires for a 
computer with 256 processors. (The 64- 
processor engine we put together at the 


Circuit Cellar has about $6000 in hard¬ 
ware and 250 hours of wiring. Using a 
conservative $40-per-hour technician 
rate, our 64-processor Mandelbrot en¬ 
gine cost about $16,000,) 

Fve glossed over one small complexity 
up to this point; The serial-port connec¬ 
tions from the PC use the standard RS- 
232C voltage levels, while the connec¬ 
tions within the Mandelbrot engine are 
strictly TTL. One card, the Array Mas- 
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ter, includes an MCI45406 level con¬ 
verter (ICS) that handles the translations 
between the two standards. That card is 
also the Rack Master for the first rack, so 
it also has a DIP switch. 

Skipping Jumpers 
From reading the description of the Man¬ 
delbrot engine, you’d think that there are 
three different types of cards: a single 
Array Master, three Rack Masters, and 
28 ordinary cards. While I could have 
designed three cards with three layouts, 
it made a lot more sense to design a single 
card that could serve in all applications. 

The ordinary way to do that would use 
a set of jumpers on the card to select vari¬ 
ous I/O configurations and route signals 
to the appropriate places on the card. You 
could then select the “personality” of the 
card by the various jumper locations. 

In this application, I decided that 
using personality jumpers was a bad 
idea. With up to 32 cards in a full Man¬ 
delbrot engine, it was almost certain that 
one or two jumpers would be misplaced, 
and it could tate hours to track down the 
offending card. So the ideal goal was to 
eliminate jumpers entirely, except for 
the single jumper that designates a card 
with fewer than eight 8751s. 

If you refer back to figure 2, you’ll see 
the schematic for the Array Master card. 
The three Rack Master cards omit the 
MCI45406 level converter and the LS21 
chip that combines the serial data from 
the racks. All the cards can be identical, 
with the appropriate chips omitted from 
cards that don’t need them. 

It turns out that all the connections 
normally made through jumpers can be 
made by back-panel wiring between the 
cards. This explains the odd connections 
shown in figure 3. 

For example, the AT’s serial port con¬ 
nects to the serial data-in line on pin A7. 
The MCI45406 converter translates the 
RS-232C signal into TTL voltages and 
drives four gates in the 74LS241 buffer. 
One of these connects to all the serial- 
port inputs on the card, and when the 
card operates as the Array Master, it also 
drives the seven other cards in the rack 
through pin B15. 

The other three gates drive the re¬ 
maining three racks through pins B14, 
B13, and BI2. Because only the Array 
Master card has the 74LS241 buffer, 
each line from the Array Master to a rack 
connects to pin B15 on all the cards in 
that rack. If you trace the circuitry, you 
will see that pin connected to all the pro¬ 
cessors on the card; the pin doesn’t care 
which way the electrons are flowing. 
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Figure 2: The schematic of a Mandelbrot engine card. 
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the S051 family can run with clocks up 
to 16 MHz, so the switch settings must 
also tell the program what the clock fre¬ 
quency is. There*s no way to figure it out 
from within the 8751. 

The Mandelbrot engine can have up to 
256 identical processors. The data for 
each processor depends on the particular 
part of the complex plane under scrutiny, 
as well as the section of the plane as¬ 
signed to that processor. If all the proces¬ 
sors run the same program and Aey all 
receive the same serial data, how can the 
control program tell them apart, and how 
do they know which one they are? 

The chain-in signal provides a way to 
assign each processor a unique address. 
When the AT begins assigning the ad¬ 
dresses, it toggles the chain-in line con¬ 
nected to the first processor and sends 
the first address. The 8751 program 
waits until it sees an address immediately 
following a pulse on its chain-in line, 
grabs that address as its own, and trans¬ 
mits an inverted copy on its serial-out 
port. When the transmission is complete, 
it toggles its chain-out line to signal the 
next processor. 

The AT sends addresses starting with 
0, so the first address is 00 hexadecimal 
and should be returned as FF hexadeci¬ 
mal. When all the processors have 
grabbed their unique addresses, the AT 
will see a pulse on the chain-out line 
coming back from the array. At that 
point, the AT knows how many proces¬ 
sors are installed in the engine, and each 
processor knows its unique address. 

The processor addresses will remain 
set until the next hardware reset, so 
there's no need to go through the address 
assignment loop again. The AT must 
keep track of whether the array has been 
initialized, so that it doesn't perform the 
address assignment at the wrong time. 

Each processor is responsible for a 
group of points in the complex plane. 
The AT must download the location of 
those points before the processor can 
start computing, so the entire engine 
waits for the initial data after the address 
assignment is finished. 

The AT assigns data in two passes, 
common and individuaL Common data 
applies to ail processors, and it sets items 
like maximum number of iterations and 
point size. Individual data varies accord¬ 
ing to the processorj it controls the point 
location in the complex plane. 

Each processor begins computing as 
soon as it has all the command and indi¬ 
vidual data. There’s no reason to wait for 
all the processors to be started in unison, 
so you’ll see the LEDs flicker into action 

continued 


Photo 2: A prototype rack chassis, designed to Hold eighi cards (for a total of 64 
processors). Note that this chassis also houses a Circuit Cellar AT, complete with a 
hard disk drive. 


Each card has a single serial output 
line from all the processors on the card. 
All eight outputs in a rack arc connected 
in common, so 64 open collector gates 
are tied together. Because I didn’t think 
connecting 256 gates in four racks to¬ 
gether made much sense, the Array Mas¬ 
ter card has a 74LS21 gate to combine the 
four signals into one. Remember that 
only one 8751 will be transmitting data 
on the serial line at a time, so only one of 
the 256 gates will be active. 


Engine Software 

Because the Mandelbrot engine is dedi¬ 
cated to computing one formula, the pro¬ 
gram structure is simple. Figure 4 shows 
3ie block diagram of the code, which is 
written in 8051 assembly language. 

Immediately after a hardware reset, 
the program examines the switches to 
figure out the bit rate for the serial port. 
Timer 1 in the 8751 controls the bit rate, 
but the timer period is set by the proces¬ 
sor’s clock input. Various members of 


Photo 1: A prototype of one eight-processor card from the Mandelbrot engine. 
High-efficiency LEDs are along the left of the board, and notice the windows on 
each CPU for programming the on-chip EPROM, 
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Figure 3: The con^lete schematic (sans buffers and support chips) for the Mandelbrot engine, detailing how the processors 
are chained together. 
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in a wave as the AT assigns data to each 
processor. 

I described last month how the AT 
reads data out of the array. To summa¬ 
rize, it toggles the chain-in line to the 
first processor, which responds with the 


results of its calculations on the first 
point and toggles the chain-in line for the 
next processor. Once each processor has 
responded, the AT formats the data into 
dots on the screen and then repeats the 
process. 


The AT program divides the number 
of points on the screen by the number of 
processors in the engine, to decide how 
many points each processor must handle. 
For example, an EGA display has 
224,000 pixels, so a four-processor en¬ 
gine will have 56,000 (224,000^4) 
points assigned to each processor. 

Figure 5 illustrates how those 224,000 
pixels are divided among the four pro¬ 
cessors, Each processor is responsible 
for every fourth pixel across the line, and 
the assignments repeat on each line. The 
common setup data tells every processor 
that it must compute 160 pixels along the 
real axis before stepping the complex 
axis value. After 350 complex steps, the 
processor has finished its 56,000 points; 
it simply returns to the top of the loop and 
waits for the next set of data. 

The sequence of events follows the 
classic ''set up, read data, compute, 
write data, repeat forever” loop. In this 
case, though, the processors have only 
two LEDs and a serial port for communi¬ 
cation, which is quite different from 
most computers you’ve seen before. 

Although the AT program can handle 
engines of any size, it picks a line length 
that is the largest multiple of the actual 
number of processors, If it finds 9 pro¬ 
cessors installed (one full card and one 
lonely 8751 on another), the line length 
will be 639 (9 X 71). Six full cards with 
48 processors will give a 624-pixei line 
(48 X 13), and so on. Installing a num¬ 
ber of processors that "fits” into 640 
pixels is best. 

All the processors in the engine will 
cease computing after the complete Man¬ 
delbrot set is finished, at which time the 
AT can reload new common and individ¬ 
ual data without having to reassign pro¬ 
cessor addresses. If the AT needs to in¬ 
terrupt a calculation in progress, it sends 
a single command to all processors that 
forces them into the idle slate. If all else 
fails, of course, the AT can simply toggle 
the reset line and start from scratch. 

Images On-Screen ' 

The results of the Mandelbrot engine’s 
calculations could be presented as a 
printed listing of the 224,000 counts 
needed to fill an EGA display, but it 
makes a lot more sense to view them di¬ 
rectly. The program should also let you 
specify coordinates and areas by simply 
indicating a section of the screen. After 
all, typing in 19-digit numbers is no fun! 
Function and cursor keys control all the 
AT program’s actions, so little typing is 
needed to make it work. 

The EGA has more capabilities than 
most people realize, so we took the op- 


Hardware 

reset 



Figure 4: The flowchart for the program executed by each processor of the 
Mandelbrot engine. 
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portunity to show off a few of them in the 
Mandelbrot engine driver program 
(known simply as DRIVER). It’s written 
in Microsoft C 5.1, with a few routines in 
Macro Assembler 5.1 to handle the video 
interrupts and some ugly machine de¬ 
tails. (This code is available on the Cir¬ 
cuit Cellar bulletin board system.) 

All current EGA cards come equipped 
with 256K bytes of video memory, and 
DRIVER uses it all. To run DRIVER, 
you will need a 256K-byte EGA card and 
a display similar to an IBM Enhanced 
Color Display or an NEC MultiSync that 
can show 640 by 350 pixels in 16 colors. 
It does not support CGA cards, Hercules 
adapters of any sort, or (of course) the 
nongraphics IBM monochrome display. 

At this point, DRIVER treats a VGA 
card just like an EGA, but we may at 
some time in the future add more capa¬ 
bility to get better images using the VGA 
320- by 200-pixel 256-color mode. We 
did a few sample VGA screens (sorry, 
the code isn’t in distributable form yet), 
and once you’ve seen Mandelbrot-set 
images in full color, you’ll never want to 
go back to 16 colors again. (Those of you 
with old true-blue 64K-byte IBM EGAs 
are out of luck. You are overdue to add 
the memory daughterboard and RAM 
chips. Given the current price of mem¬ 
ory, you may need to shop around, but 
the expansion will be worth the price.) 

Figure 6 shows how DRIVER uses the 
256K bytes of video buffer. The EGA 
hardware supports smooth horizontal 
panning and vertical scrolling, so the 
buffer is laid out with 546 scan lines of 
960 pixels each. The first 21 scan lines 
are dedicated to a hardware split screen 
that shows status messages and prompts, 
so the area available for graphics is actu¬ 
ally 960 by 525 pixels. The 640 by 350 
pixels visible on the screen can be 
scanned smoothly over the background 
using the cursor keys. 

The results from the Mandelbrot en¬ 
gine can fill either the screen area or the 
whole video buffer. If DRIVER is in 
full-buffer mode, you can tour the com¬ 
plex plane while the image is being 
drawn. The scrolling and panning is con¬ 
trolled by an interrupt routine driven by 
the vertical interrupt from the EGA card. 

Because that video interrupt is so criti¬ 
cal, DRIVER will not work if you have a 
true-blue IBM VGA Display Adapter 
card for your PC, XT, or AT. For what¬ 
ever reason, IBM did not implement the 
vertical interrupt signal on the PC ver¬ 
sion of the VGA card. DRIVER cannot 
update the screen at the right times with¬ 
out the vertical interrupt signal. Real 
VGAs work just fine, however, because 


the PS/2 system board includes the inter¬ 
rupt signal. Nice move, IBM. 

I’ve had trouble with “super EGA” 
boards that automatically switch between 
various graphics modes. DRIVER is 
badly behav^ in that it directly manipu¬ 
lates the hardware, so make sure that 
your board switches are set to disable all 
the super features if it doesn’t run on 
your hardware. Successfully running 
DRIVER is a good test of your board’s 
compatibility with a genuine IBM EGA. 

Messages and prompts appear on a 
split-screen line that appears only when 
the messages are needed. At all other 
times, the full 350 scan lines are filled 
with Mandelbrot-set graphics. The verti¬ 
cal interrupt routine scrolls the split 
screen up and down, while the rest of the 
program continues about its business. 

DRIVER can save images on disk, but 
it dumps the complete contents of the 
buffer with no compression. A single 
Mandelbrot image requires 252,512 
bytes of disk space, so a hard disk drive is 
essential. The prototype engine with the 
AT controller that I built sports a 32- 
megabyte hard disk drive, which filled 


up surprisingly quickly. 

DRIVER’S main purpose is to control 
the engine, but it also includes functions 
that get the engine running and that mea¬ 
sure its performance. Various function 
keys pop up statistics describing the cur¬ 
rent image, and a summary line appears 
after an image is finished. 

The Problem with Benchmarks 

Benchmarks can be misleading under the 
best of circumstances. When it comes to 
evaluating a multiprocessor system, 
benchmarks can be downright danger¬ 
ous. There’s more to it than just running 
a program between stopwatch clicks. 

The ordinary benchmark sequence for 
a new computer seems to involve running 
the Sieve program at least once, along 
with a few other programs that exercise 
memory, disk accesses, and floating¬ 
point math. The problem, of course, is 
that the Mandelbrot engine can’t run any 
of those programs: It’s designed to solve 
one problem very well, and it can’t han¬ 
dle any other task. 

So a more appropriate benchmark 

continued 
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Figure 5: Assigning pixels to processors. If you *re running a four-processor engine, 
the control program assigns pixels to successive processors by moving through the 
screen buffer horizontally left to right, then down. 
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Figure 6: A map of the EGA video buffer (256K bytes), as used by the Mandelbrot 
driver program. 
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might compare the Mandelbrot engine 
against other Mandelbrot-set programs 
that run strictly on a PC. The problem 
here is that the programs on the two ma¬ 
chines are totally different, so it’s not 
clear what “performance” the bench¬ 
marks would measure: hardware, soft¬ 
ware, or firmware. 

Worse, the Mandelbrot engine re¬ 
quires a driver program running on a PC 
to handle all its setup and I/O, Obvi¬ 
ously, a faster PC will run the driver pro¬ 
gram faster, so the performance will in¬ 
crease, even though the engine itself 
remains unchanged. Should the bench¬ 
marks include testing on various PCs to 
isolate the effects of the driver? 

I decided that the only reasonable way 
to benchmark the Mandelbrot engine was 
to add code to DRIVER that simulated 
the engine’s calculations. The compari¬ 
sons could then take DRIVER as a con¬ 
stant and concentrate on the differences 
between the engine and the PC simula¬ 
tion. This also ensured that any hardware 
differences on the PC would affect the 
engine and the PC simulation equally. 

DRIVER can handle three levels of 
simulation. You can run it to plot the 
Mandelbrot set directly without the Man¬ 
delbrot engine. Entering the command- 
line switch -FAKE:1 invokes double-pre¬ 
cision floating-point calculations with 
about 52 bits of precision. 

The -FAKE:2 switch uses single-preci¬ 


sion floating-point math with about 24 
bits of precision. The -FAKE:3 switch 
triggers a precise emulation with fixed- 
point numbers identical to those used in 
the engine. 

The two floating-point simulations (as 
well as the rest of the code) take advan¬ 
tage of a math coprocessor if the PC has 
one available. The fixed-point simula¬ 
tion is written in C rather than tightly op- 

\heAT 
is slower than the 
Mandelbrot engine by a 
factor of 22. 

timized assembly language, so the per¬ 
formance is excruciatingly slow. The 
comparisons shown below use only the 
-FAKE: 1 simulation mode. 

Figure 7 summarizes a head-to-head 
competition between an 8-MHz IBM PC 
AT and a Mandelbrot engine with 64 pro¬ 
cessors, The AT takes 85 minutes to gen¬ 
erate the same image that a 64-processor 
engine knocks off in 3.9 minutes. Add¬ 


ing a lO-MHz 80287 to the AT improves 
its performance to 9.7 minutes, while the 
engine drops to 2.8 minutes because of 
the improved speed in DRIVER, 

Those numbers are worth examining 
in more detail. The AT is slower than the 
engine by a factor of 22! Adding an 
80287 improves the AT by a factor of 8,8, 
but the engine is 3.5 times faster than 
that. Not bad for a bunch of single-chip 
microcontrollers. 

Remember that engine calculations 
use more precise numbers to derive the 
results, so the Mandelbrot-set images 
will be slightly different, I suspect that 
the engine results are more “correct,” 
but I don't have any way to prove it (Fm 
certainly not going to run the calcula¬ 
tions by hand). 

The engine’s performance depends on 
how mai^ processors are sharing the 
work load, as with any multiprocessor 
system. Figure 7 plots the total elapsed 
time for each calculation against the 
number of processors, using log-log axes 
to show equal percentage changes as 
equal distances (I ran the tests with a 
maximum iteration limit of 64 to provide 
a better load on the processors, but the 
image area is the same as on the previous 
test). With the exception of the 64-pro¬ 
cessor engine, the results fall on a nearly 
perfectly straight line, which indicates 
that the additional processors are sharing 
the work load equally—the more proces¬ 
sors, the belter it runs. 

The AT (with an 80287) takes 21.7 
minutes to generate the test image, which 
is equivalent to a engine with only 13 
processors. Although I didn't try it with¬ 
out the 80287, the factor of 8,8 found in 
the previous test indicates that it would 
take about 191 minutes. A Mandelbrot 
engine with 2 or 3 processors will do bet¬ 
ter than that! 

The 64-processor engine is slower 
than the trend line for the other six con¬ 
figurations would indicate. Recall that 
each processor delivers its results in 
strict order, so any processors that get 
done calculating “early " must wait their 
turn on the serial link. This contention 
will increase as more processors share 
the link. We considered changing the 
8751 program to buffer the results of one 
or two calculations so that the program 
can continue even if the link isn’t ready, 
but there’s no room left on the 8751 for 
even a tiny buffer. 

It’s worth noting that serial-link trans¬ 
mission time doesn't slow down the re¬ 
sults by a significant amount, A byte on 
the link tak^ about 450 microseconds at 
28,800 bits per second, so a complete 
Mandelbrot set with 224,000 points will 
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Figure 7: The log-log plot of elapsed time to calculate a given portion 
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take 1.7 minutes to transfer if every pro¬ 
cessor is ready on time. Iteration limits 
above 255 require 2-byte counts, so the 
transfer time would double to 3.4 min¬ 
utes. You can see that the serial link is 
not the limiting factor for “serious” 
calculations. 

exclusion 

During this three-part article. I’ve ex¬ 
plained why single-processor computer 
systems suffer from performance limita¬ 
tions that can’t be wished away and how 
multiprocessor systems are able to “get 
around” some of those limits. The Cir¬ 
cuit Cellar Mandelbrot engine demon¬ 
strates some of the design issues that 
arise in a multiprocessor computer and 
shows how you can get high performance 
from very simple computing elements. ■ 

Special thanks to Ed Nisley and Merrill 
Lathers for their expert contributions to 
this project. 

Editor’s Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past arti¬ 
cles are available in book form from BYTE 
Books, McGraw-Hill Book Co., P.O. Box 
400, Hightstown, NJ 08250. 

Garcia *s Grout Cellar, Volume / covers 
articles in BYTE from September 1977 
through November 1978. Volume 11 covers 
I>ccembcr 1978 through June 1980. Volume 
///covers July 1980 through December 1981. 
Volume IV covers January 1982 through June 
1983. Volume Kcovers July 1983 through De¬ 
cember 1984. Volume V7 covers January 1985 
through June 1986. 

There is a multiline Circuit Cellar bulletin 
board system (running TBBS 2.0M) that sup¬ 
ports past and present projects in BYTE and 
Ink. You are invited to call and exchange ideas 
and comments with other Circuit Cellar sup¬ 
porters. The 300-/1200-/24(X)-bps BBS is on¬ 
line 24 hours a day at (203) 871-1988. 


To receive information about the Circuit 
Cellar Ink publication for hardware de¬ 
signers and developers, please circle 1(X) 
on the Reader Service inquiry card at the 
back of the magazine. 


Steve Ciarcia (pronounced **see-ARE- 
see-ah **) is an electronics engineer and 
computer consultant with experience in 
process control, digital design, nuclear 
instrumentation, and product develop¬ 
ment. The author of several books on 
electronics, he can be reached on BIX as 
**sciarcia. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Often the only option 
for large programs, 
overlays permit 
memory to do 
double duty 


S ometimes, as I sit nearly coma¬ 
tose before my CRT waiting for 
a compilation to finish, I dream 
of a world of limitless RAM, 64- 
bit microprocessors with flat address 
spaces, and multiplatter optical disk 
drives. In a world like that, I might not 
have written this column, because we 
wouldn’t need overlays—hardware and 
software schemes that swap portions of 
large programs into and out of memory. 

But in the real world, we do need over¬ 
lays, and we’ll probably need them for 
some time to come. As long as people 
dream up programs bigger than memory 
will allow, overlays offer the means to 
give a program breathing room that is 
tied to disk space, not RAM space. And 
with RAM prices still climbing (at least 
as I write this), who knows how impor¬ 
tant that may be in the future? 

When I Was Your Age: BASIC 
A good—well, easy, at least—place to 
start in a discussion of overlays is BASIC. 
That’s right, old reliable interpreted 
BASIC (the example I’ll give uses GW- 
BASIC) supports overlays. Listing 1 
shows a simple overlay system. 

Right off, you can see the components 
common to all the overlay techniques I’ll 
discuss: the root (listing la) and the over¬ 
lays (listings lb and Ic). The root pro¬ 
gram is the core (or kernel) of the system 
and acts as a switching center, calling the 
proper disk-stored overlay code into 
memory. The overlay processes are inde¬ 
pendent of one another; for example, the 
root might call in one overlay to sort the 
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An Overview 

OF OVERLAi^S 


contents of a file, then call in a file-main¬ 
tenance overlay when—the sort having 
been completed—the user needs to move 
the file to another directory. The two 
overlays execute in the same memory 
area (though at different times), so the 
effect is that you’ve doubled the capabili¬ 
ties of a single block of memory. 

The steps are as follows: 

1. Execute the root. 

2. The root loads an overlay into the 
overlay region. 

3. The root transfers control to the over¬ 
lay. 

4. The overlay does its work, then re¬ 
turns control to the root. 

5. The root does whatever housekeeping 
it needs to do. 

6. Return to step 2 as many times as you 
like. 

The command that BASIC uses to load 
the overlay is CHAIN MERGE, which is 
a souped-up version of the MERGE com¬ 
mand. CHAIN MERGE reads a BASIC 
source file (which must be stored in 
ASCII form) into the program area—pre¬ 
serving the program already there, 
namely, ROOT.BAS—and transfers con¬ 
trol to the overlay. You can specify the 


overlay’s entry point in the second argu¬ 
ment of CHAIN MERGE; in my exam¬ 
ple, the entry point (and the start of the 
overlay region) is line 500. 

There are some problems with using 
CHAIN MERGE. First, since the over¬ 
lay files must be in ASCII, the loading 
process is slower than if the files were in 
compressed form. (That’s all you need: 
something in interpreted BASIC to go 
slower, right?) Also, the CHAIN com¬ 
mand resets the subroutine stack; if you 
try to CHAIN MERGE from within a 
subroutine, you get a RETURN WITH¬ 
OUT GOSUB error when your program 
encounters the associated RETURN 
statement. This means that an overlay 
must return to the root via a GOTO state¬ 
ment that uses an explicit line number— 
not a very flexible approach. 

As usual, when a piece of software 
doesn’t do exactly what you want, you 
write a piece that does—no matter how 
daunting. 

Handcrafted Overlays: Forth 
Constructing your own overlay system 
for a high-level language is not that diffi¬ 
cult, provided you have a clear picture of 
the memory configuration that an appli- 

continued 


GWBASIC: (a) the root, (b) the first overlay, and (c) 


Listing 1: Overlays in 
the second overlay. 

(a) 

100 REM ** OVERLAYS IN BASIC 
108 DEFINT A-Z 

110 PRINT "This is the Root." 
120 PRINT "Loading overlay 1. 

129 REM ** CALL OVERLAY 1 

130 CHAIN MERGE "OVERLAYl.BAS 

500,ALL 

140 PRINT "The Root is back." 
150 PRINT "Loading overlay 2. 

159 REM ** CALL OVERLAY 2 

160 CHAIN MERGE "OVERLAY2.BAS 

500,ALL 

170 PRINT "The Root is back." 
180 STOP 


(b) 

500 REM ** FIRST OVERLAY 
510 PRINT "...Overlay 1.. 

519 REM RETURN TO ROOT 

520 GOTO 140 


(c) 

500 REM ** SECOND OVERLAY 
510 PRINT "...Overlay 2.. 

519 REM RETURN TO ROOT 

520 GOTO 170 
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The 8051 SIM sotware package assists in the 
debug of 8051 family programs. A screen 
onerrted, menu command driven program, 
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program execution and debug without a 
target system. A great learning tool as well. 


8031DryICE $199 

Dry ICE is a debugger/emuiaiorttiai supports 
the development of hardware and software 
using the 8031 mjcmcontmller. The DrylCE 
provides powerful functions to assist In the 
integration, debug, and test phase. Hardware 
connects between your target 8031 iC socket 
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San Diego, CA 82126 
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Listing 2; A Forth overlay system. Forth lends itself to easy installation of an 
overlay handler, thanks to that language clearly defined in-memory 
stricture. 

( ** SMART READ-WRITE AND OVERLAY ROUTINES ** ) 

0 VARIABLE NBYTES { NUMBER OF BYTES FOR SR/W ) 

0 VARIABLE SOFF ( OFFSET INTO SCREEN ) 

( SMART READ/WRITE ROUTINE ) 

( READS OR WRITES nbytes BYTES TO/FROM SCREEN # STORED IN ) 

{ SCR AT OFFSET STORED IN SOFF> addr IS ADDRESS OF BUFFER ) 

( IN MEMORY TO READ/WRITE. IF f=0, READ ELSE WRITE. ) 

: SR/W £ addr nbytes f — ) 

>R ( SAVE FLAG ) 

BEGIN 

SCR i BLOCK SOFF @ + SWAP DUP B/BUF SOFF @ - MIN 
SWAP OVER - SOFF ! >R >R DUP R> R> 

R 

IF >R SWAP R> CMOVE ( READ ) 

ELSE CMOVE UPDATE £ WRITE ) 

END IF 

SOFF 9 -DUP { DONE? ) 

WHILE 

-h SOFF @ 0 SOFF I 1 SCR +! ( NEXT SCREEN ) 

REPEAT 

DROP R> DROP FLUSH ( WRITE IT OUT ) 


( STORING THE OVERLAY — YOU SHOULD DO THIS IN INTERPRETIVE ) 
( MODE SO AS NOT TO WASTE DICTIONARY SPACE, ) 
i FIRST. GET THE WORDS YOU'RE GOING TO STORE INTO THE ) 
( OVERLAY LOADED, SET SCR TO STARTING SCREEN THEN ENTER: ) 
i 0 SOFF I CURRENT @20 SR/W \ SAVE CURRENT ) 
£ 2 SOFF I * <naTne> NFA SP@ 2 0 SR/W \ SAVE OVERLAY START ) 
£ DUP HERE SWAP - NBYTES I \ CALC # OF BYTES ) 
£ 4 SOFF I NBYTES 2 0 SR/W \ SAVE OVERLAY SIZE ) 
£ 6 SOFF 1 NBYTES 8 0 SR/W \ SAVE OVERLAY ) 
£ ) 
£ NOTE: <name> IS THE FIRST — I.E., LOWEST IN MEMORY — J 
£ WORD IN THE OVERLAY, WHEN 'OLOAD' [NEXT SCREEN] ) 
£ LOADS THE OVERLAY, CONTROL TRANSFERS TO THE TOPMOST ) 
£ LATEST] WORD IN THE OVERLAY, J 


£ OVERLAY LOAD ROUTINE ) 

: OLOAD £ READS FROM CURRENTLY ACTIVE SCREEN FILE 


G SOFF I CURRENT 0 2 1 SR/W 
2 SOFF t 0 SP@ 2 1 SR/W 
DUP 

4 SOFF ! NBYTES 2 1 SR/W 
G SOFF ! NBYTES @ 1 SR/W 
NBYTES 0 + DP I 
LATEST PFA CFA EXECUTE 


£ RESTORE CURRENT ) 

( GET START ADDR ON STACK ) 

( DUP START ADDR FOR LATER ) 
£ READ # OF BYTES ) 

£ READ IN OVERLAY ) 

( FIX DICT, POINTER ) 

( VECTOR TO TOP WORD } 


cation created by that language will ex¬ 
hibit at run time. In the case of Forth, the 
run-time environment is well docu¬ 
mented and, thanks to the structure of 
Forth’s dictionary, easily accommodates 
a workable overlay scheme. (I’ll be using 
the PC version of FIGForth as distrib¬ 
uted by the Forth Interest Group.) 

I won’t go into a complete description 
of Forth; tJiere are scads of books on the 
shelves with plenty of room to talk about 
the language, Forth’s primary data 
structure is its dictionary, an upward- 


growing region in memory onto which 
the programmer adds the definitions of 
the executable code, variables, con¬ 
stants, and other more elaborate struc¬ 
tures that ultimately make up a program. 
All definitions, whether they refer to 
data items or executable items, are called 
words. How words are attached to the 
dictionary is, of course, under the control 
of the language. 

The simple overlay handler that I’ve 
built (see listing 2) assumes that you’ve 
created a root program that resides at the 
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top of the dictionary and above which is 
the overlay region. To create an overlay, 
you simply add words to the dictionary 
(above the root) and save those words in 
overlay form. You can then FORGET 
(Forth’s term for erasing words from the 
top of the dictionary) the words of the 
first overlay, define a new set of words 
for a second overlay, save the second 
overlay, and so on, until you’ve created 
all the overlays your application needs or 
until your disk runs out of space. Each 
overlay is stored on disk starting on a 
screen boundary, and you select which 
screen an overlay is saved on by storing 
the screen value in the system variable 
SCR. 

Once you’ve saved the overlays on 
disk, you can call them up at run time 
using the OLOAD word. Simply store the 
screen number corresponding to the 
overlay to load in SCR and execute 
OLOAD. OLOAD reads the overlay into 
the overlay region, attaches it to the dic¬ 
tionary, and then transfers control to the 
overlay’s topmost word (which has be¬ 
come the dictionary’s topmost word). 
Each overlay is copied into memory at 
the same location from which it was 
saved, so the dictionary must be in the 
same state at load time as when you origi¬ 
nally built the overlays. 

In all fairness, the example I’ve given 
is not the final word in overlays for 
Forth. Several commercial products 
have refined the technique beyond what 
I’ve shown. MicroMotion (8726 South 
Sepulveda Blvd., Suite A-171, Los An¬ 
geles, CA 90045) sells a complete line of 
Forth packages for a variety of micro¬ 
computers and offers an optional relocat¬ 
ing loader utility. The utility’s net effect 
is similar to the method I’ve presented in 
that it allows your program to load a 
memory image into dictionary, thus 
bypassing Forth’s time-consuming inter¬ 
pretive phase. However, the MicroMo¬ 
tion scheme allows relocatable over- 
lays—that is, the overlay region need not 
be fixed in memory—and is therefore 
more flexible than my example. It also 
has a friendlier user interfece; you don’t 
have to remember screens and offsets. 

The preceding examples are overlay 
schemes tied intimately to languages, not 
to a particular piece of haidware or oper¬ 
ating system; therefore, the overlay man¬ 
agement occurs at a hi^er level. Higher, 
that is, than the assemRy language level, 
where the machine’s total resources are 
at your beck and call. Until it crashes. 

On the Metal 1: Macintosh 

On the Macintosh, when an application 
program is loaded, there’s no telling 


where it will end up in physical memory; 
the application heap’s location depends 
on the size of the ^stem heap, which de¬ 
pends on the number of INITs you’ve set 
up on your Mac. This means applications 
on the Macintosh must be relocatable. In 
other words, all instructions that make 

0 

verlay 
management can 
happen at a high level, 
or at the hardware 
or OS level. 


address references—branches and sub¬ 
routine calls—have to use program- 
counter-relative addressing; the effective 
address is calculated by adding a 16-bit 
offset to the program counter. The exclu¬ 
sive use of this addressing mode restricts 
code size to 32K bytes, since a 16-bit off¬ 
set allows an address reference widiin a 
window of ±32,726 bytes. But Macin¬ 
tosh programs arc not restricted to 32K 
bytes. The secret to this magic is the 


Mac’s segment loader, which is, in many 
ways, a transparent overlay system. 

Macintosh application programs are 
divided into segments of up to 32K bytes 
each. Associate with every segment is a 
jump table, a collection of 8-byte ele¬ 
ments, This jump table is referenced off 
the processor’s A5 register. For a given 
segment, there is one element for each 
externally referenced entry point m that 
segment. The content of a jump-table cle¬ 
ment is dependent on whether or not the 
segment containing the associated entry 
point is loaded in memory. 

Figure la shows an entry for an entry 
point whose segment is not currently 
loaded. When the application program 
performs a subroutine call (or a branch) 
to that entry point, program control first 
passes to the MOVE.W instruction that 
pushes the segment number onto the 
stack. Next, the LoadSeg trap is exe¬ 
cuted. LoadSeg reads the associated seg¬ 
ment into memory (in the application 
heap) and scans through that segment’s 
jump table, altering the jump-table ele¬ 
ments to the loaded state, as shown in 
figure lb. Finally , LoadSeg jumps back 
to the modified jump-table element (now 
containing a IMP instruction), which 
passes control to the routine the program 
was trying to get to in the first place. 

Since all jump-table entries for the 
loaded segment have been modified to 

cofUinued 



(a) 



1 word 
(16 bits) 

Offset from beginning of segment 

High memory 


- MOVE.W# <SEQNUM>.-(A7) - 




_LoadSeg 




(b) 




Segment number 

High memory 


JMP <address> 

1 

r 





Figure 1: A h^cintosh jump-table element for (a) an entry point whose segment is 
not currently loaded onJ (b) an entry point whose segment is loaded. 
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include JMP instructions, any future 
jumps or calls to a routine in that seg¬ 
ment simply cause it to perform an extra 
branch on the way to its final destination. 
The operating system has loaded the seg¬ 
ment transparently to the program. 

Once the segment is in the application 
heap, the system locks it; that is, the seg¬ 
ment is unpufgeable and unrelocatable. 
In most cases, the segment simply hangs 
around until the application shuts down. 
But if loading a segment was all that the 
Mac allowed, not only would this scheme 
be prone to system lockups under large 
programs, but Macintosh segments 
would not truly be overlays (since they 
couldn't be overlaid!). 

You can unload a Macintosh segment 
using the UnloadSeg system trap. You 
call UnloadSeg by pushing the address of 
any routine in the target segment onto the 
stack and executing the trap. UnloadSeg 
just undoes the work of LoadSeg, chang¬ 
ing the jump-table entries back to their 
unloaded state and marking the block of 
memory used by the segment as pui^e- 
able. The freed memory is now available 
for some future segment. 

The beauty of this system is its trans¬ 
parency. The executing application is 
completely unaware of the activities of 
LoadSeg. The only work you have to do 
is keep your code modularked to the de¬ 
gree that no routine grows larger than 
32K bytes. You don't have to worry about 
segments while you’re creating the 
source code. If you call a subroutine in 
another segment using a JSR (jump to 
subroutine) instruction with an absolute 
destination, the Macintosh Development 
System (MDS) assembler automatically 
changes the JSR instruction's destination 
to the routine’s jump-table entry. 

If you’re creating an application pro¬ 
gram large enough to require multiple 
segments, and it's time to link object 
modules together using the MDS linker, 


you indicate the start of a new segment 
using the " < " symbol in the link-control 
file. (Typically, you'll only have to wor¬ 
ry about this if you’re working in assem¬ 
bly language. Most high-level languages 
automate the process of dividing the ap¬ 
plication into segments.) Listing 3 shows 
a sample link-control file. Object mod¬ 
ules Module! and Module2 are in one 
segment, Module3 is in a second seg¬ 
ment, and Module4 is in a third. The 

Macintosh Toolbox does 
much of the work that 
you have to do by hand 
on the PC. 

linker handles the job of building the 
jump tables; once again, the Mac’s Tool¬ 
box does much of the work that you 
would have to do by hand on the PC. 

On the Metal 2: MS-DOS 
MS-DOS's EXEC function (INT 21h, 
function 4Bh) lets an executing program 
load another program, transfer control to 
it, and then regain control when the 
loaded program terminates (the first pro¬ 
gram is often referred to as the parent, 
and the second is called the child). This 
is the way many programs let you **drop 
into DOS”: They transfer control to the 
COMMAND.COM program via func¬ 
tion 4Bh. In fact, EXEC is the mecha¬ 
nism by which MS-DOS loads and exe¬ 
cutes programs (.EXE and .COM files). 


Though you could certainly use this 
function to manage overlays, with the 
parent as the root and the child as the 
overlay, this doesn’t create an overlay 
structure in the same spirit as what I've 
discussed so far. Specifically, the child 
process is more or less an independent 
program, not a collection of routines that 
the parent can call over and over again. 
So I've chosen to use the MS-DOS mem¬ 
ory allocation capabilities to implement a 
modest overlay system. 

Figure 2 shows the overlay system's 
memory map and segment register as¬ 
signments. You'll find a template pro¬ 
gram in listing 4. When the root program 
is loaded, EXEC allots space for the pro¬ 
gram’s code, data, and stack segments. 
Unfortunately, EXEC gets carried away 
with its allocation and gives all available 
memory to the program, starting with 
that program's PSP (program segment 
prefix, which is a 256-byte area that MS- 
DOS loads at the base of any executing 
program; it holds system data associated 
with that program). In figure 2, the PSP 
would appear below the root code seg¬ 
ment. So the root program’s first job is to 
return any unused memory back to the 
operating system. It does this using the 
DOS INT 21 h function 4Ah (**shrink al¬ 
located memory block”). 

Referring to listing 4, you can see that 
I’ve defined a dummy segment called 
ZSEGMENT. Furthermore, I've used 
the .ALPHA directive, which tells the 
assembler and linker to load segments 
into memory in alphabetical order. This 
means that ZSEGMENT will load high¬ 
est into physical memory, and since 
EXEC always puts the PSP beneath the 
executing program, I can determine how 
much memory my root program is actu¬ 
ally using by subtracting the PSP’s seg¬ 
ment offset from ZSEGMENT's seg¬ 
ment offset. Fortunately, EXEC also 
loads up the ES register with the PSP's 
segment, so calculating the program’s 
memory is just some easy math that ap¬ 
pears at the front of the listing. 

Now that the program has returned its 
unused memory to the operating system, 
it's time to aak for some back so there is a 
place to load the overlay. DOS INT 2lh, 
function 48h allocates a block of mem¬ 
ory; you store the number of paragraphs 
{16-byte blocks) you want in BX reg¬ 
ister, and function 48h returns an initial 
segment offset in the AX register. The 
program in listing 1 saves the initial seg¬ 
ment offset in OVSEG (which it uses 
later as an indirect pointer) and the ES 
register. The memory map now looks 
like the diagram in figure 2a. 

Memory is now set to accept the over- 


listing 3: A link-control file for the MDS linker, illustrating the commands 
used to instruct the linker on how modules are grouped into segments. (This 
particular example pr€?duces an executable with three segments.) 

; Linking multiple modules 

; on the 

Macintosh 

!Start 

;Program start location 

1 

;Listing off 

Modulel 

;First co de modu1e 

Module2 

;Second code module 

<: 

;Start a new segment 

Modules 

:Third code module 

< 

;Yet another segment 

Module 4 

;Fourth code module 

$ 

;End of link 
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Figure 2: Memory map for an overlay system under MS-DOS. (a) This part shows 
the segment register assignments while the root program is executing. When the root 
calls a routine in the overlay segment (b), the DS and ES segment registers are 
swapped so that the overlay can access its local memory without having to perform 
segment overrides (of course, since the overlay is executing, the CS register points 
to the overlay segment as well). Also, since overlays and the root have access to the 
root data segment, that area could be used as a communications area for messages 
larger than the stack can comfortably handle. 


Listing 4: Template source code for performing overlays under MS-DOS. 

; Turn on alpha ordering of segments so 
; ZSEGMENT loads highest in memory. 

■ALPHA 

ZSEGMENT SEGMENT PARA PUBLIC 

ZSEGMENT ENDS 


DATASEG SEGMENT PARA PUBLIC 'DATA* 


Root program*s data aeginent ... 


; Overlay files pathnames 

OVINAM DB * OVERLAYl.0VY *, 0 

OV2NAM DB * OVERLAY2. OVY *, 0 


; Pointer for indirect call* OVOFF 
; is the offset of the first instruction 
; in the overlay to execute. 

OVOFF DW 0 

OVSEG DW 0 


; Overlay size In paragraphs. 

OVSIZE EQU 100 


DATASEG ENDS 


STAKSEG SEGNENT PARA STACK 'STACK* 

DW 80 DUP {7) 

STAKSEG ENDS 

continued 
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Statistical Software 
for OS/2 ? 
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Quality Improvement 


To find mi more conOtet: 

Scientifk Computing Associates 

Lincolii Center^ Suite 106 
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Telejrtiofie: 312-960-1696 



CODESEG SEGMENT PARA PUBLIC 'CODE* 

ASSUME CS:CODESEG,D3:DATASEG 
ASSUME SS:STAKSEG,ES:NOTHING 

START: 

; Set up data segment register 
MOV AX,DATASEG 
MOV DS,AX 

; Deallocate any memory the root is not 
; using. 

MOV AX^ES 
MOV BX,ZSEGMENT 

SUB BXrAX 
MOV AH, 4AH 

INT 21H 

; Get memory for the overlay. 

MOV BX,OVSIZE 
MOV AH,4an 

INT 21H 
JNC LOl 
; Allocation failed 
... If control comes here, there was 
... either some error or not enough 
... memory for the allocation. 

,,. Error code is in AX 
; Allocation worked ” segment is in AX. 

; Save AX in ES and in jump pointer. 

LOl: 

MOV WORD FTR OVSEG,AX 
MOV ES,AX 
; Load in first overlay 

MOV DX,OFFSET OVlNAM 

CALL LOAD_OVLAY 
OR AX, AX ;Ok? 

JZ L03 

; Overlay load failed 
... If control comes here, the first 
-.- overlay failed to load. 

; Overlay succeeded - jump to overlay 
; Note: We assume the first executable 
; instruction in the overlay is at offset 
; 0, so we don't load OVOFF. 

L03: 

MOV BX,OFFSET OVOFF 
CALL DWORD PTR [BXJ 
; Overlay returns here. 

... Root can do what it wants to 
,., here, 

; Load in second overlay 

MOV DX,OFFSET OV2NAM 
CALL LOADOVLAY 
OR AX, AX ;Ok? 

JN2 L04 

; Overlay load failed. 

... If control comes here, the second 
... overlay failed to load. 

; Overlay succeeded * jump to overlay 
MOV BX, OFFSET OVOFF 

CALL DWORD PTR [BX] 

; Second overlay returns here. 

... Root can do what it wants to here. 

; Release the memory we got with ALLOC_MEM. 
; Note: ES must contain the segment of the 
; memory to be released — in this case it 
; already does. 

MOV AH,49H 
INT 21H 
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A new concept in managing 


XOR ALfAL ;Clear retiam code 

; Return to DOS 
LXX; 

MOV AH,4CR 

INT 21H ;Bye 

; LOAD_OVLAY - Load the overlay file into 
; memory - 
; ENTRY: 

; DS:DX: Pathname of file to open. 

; ES: Segment to load overlay into. 

; EXIT; 

; AX = 0 if OK 
; AX = errorcode if failure 

LOAD OVLAY: 

MOV AX,3D0DH ;Open file for reading 
INT 21H 

JNG LDOl 

;Open failed 

RET ;Return with error code 

;Determine the file length 
LDOl: 

MOV BX,AX ;File handle in BX 

XOR CX,CX ;Offset is 0 

XOR DX,DX 

MOV AX,4202H jPosition to EOF 

INT 21H 

JNC LD02 

/Position failed 
RET 

/Number of bytes in file is in AX (# of bytes is actually 
;AX+1 since AX is an offset). 

/Note that this assumes the file we*re loading is less 
/than 64K big. 

LDQ2: 


PUSH 

AX 

/Save fileaize 

XOR 

cx,cx 

/Offset is 0 again 

XOR 

DX,DX 


MOV 

AX, 420011 .-Rewind the file 

INT 

21H 


POP 

CX 

/Get filesize 

JNC 

LD03 



/Rewind failed 
RET 

/Now read the file into the segment pointed to by ES 
LD03: 


INC 

CX 

/Make it proper 

PUSH 

DS 

/Save our data segment 

MOV 

AX,ES 


MOV 

DS,AX 

;DS is ES 

MOV 

AH.3FH 

/Read file 

INT 

21H 


POP 

DS 

/Restore DS 

JNC 

LD04 



/Read failed 
RET 

/Close the file and go home 
LD04; 


MOV 

AH,3EH 

/Close 

INT 

21H 


XOR 

RET 

AX, AX 

/All's well 

CODESEG 

ENDS 


END 

START 



Megabytes 


of memory 

IX-BoX* 

Have you ever spent hours 


- searching lor a letter vyWtfcm tow exists, 
blit cant 

~ lookinj# an adtii^^vmch you can only re¬ 
member h^f of? 

- tracking down a variable which vras initiali¬ 
sed somewhere In your programs, and which 
is now causing them to crash? 

- rummaging through your uitra-modem data¬ 
base, simply because you omitted to define a 
simple^ field when setting it up? 

- searchStiij^r literature index for an urgently 
needed 

-looking ant) looking, but without suc¬ 
cess? ■ 

Then we can’ heipi IX-BoX will instantly find all 
your corresp^dence, addresses, programs, 
entries, sumrharies - In feet, anything and 
everything stored on your computer. IX-BoX 
delivers the dtsrument you require in seconds, 
and you can carry out any necessary changes 
to it using the built-in editor. What more could 
you possHityoto? 

IX-BoX is much more than a simple informa¬ 
tion mtiteyattivstem, yet it only costs $ 275 

Demo disk oosts $ 10 

* IX-BoX is a trade mark of Snark AG, Zurich. 



ffistdetite add 0% sales tax, 
iOfdens add $ 20 stilODinQ. 


Farsight 


Once you’ve used the Farsight integrated soft¬ 
ware package, you'll know the fun of working 
^with and exploiting Megabytes of memoiy, ^ 

mananor tarnrH nrrtr-aecrtr 

$99^ 


'illteddw manager, word processor 
Ishart together cost only 




al 


The Modyla-2 people: 

' INTERFACE 

/iay TECHNOLOGIES 

3336 Rir^mond, Suite 323 — • ■ 

Houston, TX 77098-9990 (713) 523 8422 

Dealer inquiries welcome " 


A. + L. Meier-Vogt 
I m Spaten 23 
CH-8906 Bonstetten/2H 
Switzerland 
TeL (411(11 700 30 37 


IrttmnaticHiat 

Austria: D222/4545010 United Kingdom: 01/6567333 

Belgium: 071 /366133 Genmanyr 02983/8337: 

France: 20822662 0731/26932; 

Italy: 02/405174 0821/85737; 

Scandinavia:+45/3/512014 04106/399B; 

Svifit 2 eriand: 01/9455432 0531 /347121 
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lays. Subroutine LOAD_OVLAY reads 
an overlay file into the overlay segment, 
and since the overlay segment has been 
stored into OVSEG, it’s a simple matter 
to execute a far subroutine call into the 
overlay code. 

You’ll notice that the example I’ve 
given assumes that location 0 is the over¬ 
lay’s execution entry point. This is sim¬ 
ply a requirement that I’ve imposed for 
this example—nothing you have to ad¬ 
here to. You can get as elaborate as you 
want with how your root program trans¬ 
fers control to overlays; for example, you 
might have a jump table at the beginning 
of the overlay for multiple entry points. 

Listing 5 is the source code for a possi¬ 
ble overlay. It looks a lot like a .COM 
program—one segment, no apparent 
stack—and, indeed, you build it as you 
would a .COM program. That is, after 
you assemble and link the program, you 
pass it through EXE2BIN to create a core 


0 verlays 
are more or less 
a kludge, a way around 
a problem. 


image file. But this program has no ORG 
lOOH, as a .COM program would have at 
its beginning. This is because .COM 
programs require the ORG lOOH to 
make room for the PSP, and since the 
program in listing 5 is not a stand-alone 
program, it needs no PSP. 

Finally, notice that the overlay’s first 
job is to swap the DS and ES registers. 


This sets the DS register to the overlay 
segment so the overlay can access its 
local memory (see figure 2b). And since 
the ES register now points to the root’s 
data segment, the root and the overlay 
can agree on a communication area in 
that segment for data exchange. Of 
course, before the overlay exits, it has to 
swap DS and ES back. 

You can make as many overlays as 
your disk drive can hold. This scheme 
should be particularly handy for a termi- 
nate-and-stay-resident program that you 
want to hang a passle of features on with 
minimum memory expense. You could 
create a root program that sets up an 
overlay block and simply plays menu 
manager, loading in one overlay for an 
editor, another overlay for a terminal 
emulator, and yet another for a spelling 
checker. 

Overlay Exit 

Although this column hasn’t been the 
final word on overlays, I hope it has 
given you some idea of their utility. Keep 
in mind that overlays are more or less a 
kludge—a way around the problem of 
large (or numerous) programs trying to 
survive in memory limited either by size 
or by processor architecture. More so¬ 
phisticated operating systems—Unix, for 
example—sport virtual memory man¬ 
agement that handles overlays beneath 
the application program; users don’t have 
to worry about overlays at all. And when 
the day comes that we all have 32-bit 
CPUs and memory management units 
and virtual memory operating systems in 
the microcomputers on our desks, that 
paradise I spoke of will be a reality and 
we can leave worrying about overlays to 
the system programmers. 

But until then.... 

Next Month 

I’ll look at a keyed-file system: rapid 
data retrieval for those monster hard disk 
drives coming down the pike. ■ 

[Editor’s note: Listings to accompany 
this article are available in a variety of 
formats. See page 3 for details. ] 


Rick Grehan is a BYTE senior technical 
editor at large. He has a BS in physics 
and applied mathematics and an MS in 
computer science/mathematics from 
Memphis State University. He can be 
reached on BIX as **rick_g. ” 

Your questions and comments are weT 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


Listing 5: Sample for an overlay that can be loaded by the program 
described in listing 4. 


: Overlay file 

OVSEG SEGMENT PARA PUBLIC 'CODE' 

ASSUME CS:OVSEG,DS:OVSEG 
ASSUME ES:NOTHING,SS:NOTHING 

! 

;First, swap the contents of ES and 
;DS so that our segment is in DS and 
;the ROOT program's data segment is 
;in ES. 

CALL SWAPDSES 
;Tell everyone we're here. 

MOV DX,OFFSET OVHELLO 
MOV AH,9 
INT 21H 

;Put DS and ES back. 

CALL SWAPDSES 
/Return to root. 

RETF 

/Swap DS and ES register. 

/Uses AX and BX. 

SWAPDSES: 

MOV AX,DS 
MOV BX,ES 
MOV DS,BX 
MOV ES,AX 
RET 

/ Data follows 

CR EQU ODH 
LF EQU OAH 

OVHELLO DB 'Hello from overlay 1!',CR,LF,'$' 

OVSEG ENDS 
END 
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-The BUYER’S Mart- 

A Directory of Products and Services 


THE BUYEft'S MAFTT is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 

RATES: 1x-$525 3x-$5O0 12x^25 

Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish Rewritten copy. Ads can Include headline (23 characters maximum), 
descriptive text {250 characters is recommended, but up to 350 characters can 
be accomodated), plus company name, address and telephone number. Do not 
send logos or camerarready artwork, 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex¬ 
ample: November issue closes on September 9. Send your copy and payment 
to THE BUYER’S MART, BYTE Magazine, t Phoenix Mill Lane. Peterborough, 
ISIH 03458 l For more information call Mark Stone at BYTE 60^924-3?54, 


ACCESSORIES 


FREE CATALOG 

Thousands of parts and new sujplus electronic parte 
at super low prices. FAST ORDER PROCESSING 
AND SHIPPING t95% of all orders shipped within 
4a hours). 

CALL OR WRITE FOR A FREE CATALOG. .. 

ALL ELECTRONICS CORPORATION 

P.O Box 567, Van Nu/a, CA 91408 0&67 

1-800-626-5432 


Inquiry 576. 


How to Protect Your Computer 

and make It work better 

Dell or write today! 

Best Power Technology, Inc. 

World's largest manufacturer of single phase 
unlntarrruptlble power eyetenis, 

P.O. Box 280, Necedah, Wl 54648 
TOLL FREE (SCO) 356-5794 ext. 1006 
_ or (606) 565-7200 ext. 1006 _ 


Inquiry 577. 


CUT RIBBON COSTSI 

Re-ink ymir printer ribbons quickly and easily. Oo ail 
cartridge ribbons with just one Inker! For crisp, black 
professional print since 1982. You can choose Irom 3 
modete; Manual E-Zee fnker — $39.56 
Electric E-Zee Inker — $89,50 
Ink Master (Electric) — S159.Q0 
'j of satisfied u^eirs fn 5 years. Money tisck guafwilea. 

BORG INDUSTRIES 

sas MAIN ST.. JANESVILLE. lA 50647 

1-800-SS3-2404 In IOWA 319-&97-2&76 


Inquiry 578. 


SELF-INKING PRINTER RIBBON 

Awafflad United Sisitiw Psflent #470t0e2 
Leeie to-is llm*s Ponger then iFte convwntionil ribbon 
For pflntBfs Using width opan spool ribbon. 
Ok 1 dfliasaA- 8 eA-e 4 . 9 z. 3 e Dec LA ieo/t30 
TalHtype-33, 35 Dbg lA SOrtBM 1443 

Star Qwmni lOX ToWypo-Woijfll 40 

Ejttei Ti floofflio. B20. eeo 

Coniaa US by mail, phone Of latBi! end wfl wifl lofwafd yoo s 

CONTROLLED PRINTOUT DEVICES, INC. 

P06 eed. Baldwin Fte.. Arden. NC 28704 
(704) 684-9044 * TELEX: (FILMON-AREN) 577454 

Inquiry 579, 


ACCESSORIES 


FREE CATALOG 

A complete seume for computer euppliee et km 
prices, Fast Servlcei Pisketias • Latest Accessories 

• Books • Software • Ckjst Covers • Furnilurs 

• Date Cartridges > Plotter Pens * Cleaning. Supplies 
4 Tape* ■ Ribbons ■ Printers ■ Computer P^er 

• Copter Supplies • Surge Protectors • Ceblefi 

• Print Wheele - MUCH MORE!If 
Calf, write or drcfa inquiry card for a FREE CAIALOQ 
GAAN COMPLfTER SUPPLIES 

tea 8 East Sunnyoaks Avs., Campbell, CA SS00& 
_ (600) 5^3-12^ In CatH. (*na) 370-6/47 _ 

Inquiry 581. 


ARTIFICIAL INTELLIGENCE 


EXPERT SYSTEM DEVELOPMENT 

Get AGNESS to develop network besed OKpert systems 
using moftiple Inference methods, the Merit scheme for 
efncient date collection, and unique enplenatlon 
feollitiee. Use the AGNESS C_talk Toolkit to embad 
an expert eystam Into your eppllcatton under an object 
oriented anvlronment. 

Applied Information SyatemSf Inc. 

2117 West Hoyt Ave.H St Paul, MN 56108 

(§12) 641-9947 

Inquiry 582. 



NanoUSP $99.99 

An MS-DOS Common LISP Interpreter that sup¬ 
ports most Common LISP operations and strictly 
adheres to the standard. Numerous advanced and 
extra features, exoeilent debugging facilittes, sam¬ 
ple Al programs, fulty-lndexad manual, irea 
technical support. 

Microcomputer Systems Consultants 

RO. Bw 6646, Santa Bartara, CA 9S160 

(805) 967-2270 


ARTIFICIAL INTELLIGENCE 


LISP on a MAC 

Get all the functionality of the Franzlisp 
dialect of the Lisp langua^, $30 purchases 
a 64K Lisp program, which wifi run on a 
MAC plus or equivalent, 1M0 RAM recom¬ 
mended for this program. Send order to: 

Oosson Software 

Box 331 IS, Coon Rapids, MN 55433 


Inquiry 585. 


muLISP^ 87 for MS-DOS 

Fast, compact, efficient USP programming environ¬ 
ment. muUSP programs run 2 to 3 times taster § 
take to ^ the space oi other LISPs. 450 Com¬ 
mon USP lunctfons, mulU-wIndow editing & debug- 
gfng, flavors, graphics primitives, lessons & help, 
demo programs, comprehensive manual. 

Soft WarehousOf Inc. 

Harding Am. Suite HonoluliJ, HI 66818 
_ (808) 734-5601 _ 

Inquiry 586. 



Inquiry 587. 


BAR CODE 


PRINT BAR CODES, BIG TEXT, LOGOS 

Or EPSON, IBM. 040 dot malrlx or LawrJst. Deslgri any for* 
mat/Siza or ONE easy scTiSBft. t-120 flaldsflabel-13 text stzsa 
10 r - feadabte at SO fl, AIAG, MIL^D, 2 of 12a 
UPC/EAN, Cods 39. File Inpul. RAET-S^ Logos, Product 
SymbolB. Olhar meriKlrivBn bar coda programs from J4a 
Sd dsy $ beck. 

Worthington Data Solutions 

41 7A. Ingalls Si., Santa Cruz, CA 9506Q 

{600) 346-4220 In CAt (408) 468-0038 


Companion and Extondor 

mPSf2COMPJWmimam^^&>ftrakayt3oafda^ 
moofm up to 150^ amy fm: your system unit, ft corns 
compiata with aft cotrtmiiQns and supports Path coktr and 
monochrome monitors. Prkm atari at $249 for a 25' unit. 
EXTENDER lets you move the ke^mrd and monftor up ro 
159 feet from tha ^stem imit. Pfioas dad at $149. 

Cybex Corporation 

SaOO-R Sot HteWace Aw.. HmtsvSife, AL 35805 

_ 205-534-OOft _ 

Inquiry 580, 


NEW EXPERT SYSTEM 

First&ipart - A unique enpert eystems looi mat you can maBter 
In a tew boufsl Gweratea me complete eyeteoi Isased on yoiir 
spMifJoaikml Siift-h leafnlng procedure aulormilcalty 
creates kncwiedgebasa Interaciive etrudorod loductieo 
allows you to add new knowledge ait eny lime. Includes con- 
Eiitaocy sydlem. Handles up to 1CL0CO rules on. a PCI Demos 
included! IBM pc's /PS-2's. 

An ingenious program al a sensation^ pdcei S9S.SS 

NovaCast Export Systems 

2^ Bertvessa Rd. Siitte 6D7, San Joaa. CA9513£ 

(408) 272-4071 _ Waxi (408) 437-7777 

Inquiry 584. 


BAR CODE READERS 

From the manufacturer for PCOfT/AT, & PS/2, At¬ 
taches as 21x1 keyboard, reads as keyed data. Ex¬ 
ternal or bus Install. With steel wand—$399. Sup¬ 
ports AH Noyell! Ktrnifon, Link, wyse, RS-^, Sup¬ 
ports Alloy PC-TERM. Portables, Lasers, Badge, 
3Q day $ back. 

Worthington Data Solutions 

4t7.A Ingalls SL. Santa Ouz. CA 96060 

(800) 345-4220 In CA; (408) 458-8938 
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BAR CODE 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar Dodes and bJg graphics (axt to your progi^m. 
Prim frotm ANY M&-DOS tanguags. Bar codes: UPC, 
EAN, 2 of 5, MSI. Coda 3$. Epson. Ohi. IBM dot matrix 
lex) up to V^". LaserJel up to 2''. Font oertrldges riot 
r*qulmd. St!ig-$239. 30 day 3$ back. 

Worthington Data Solutions 

il7A Ingalls Si. Santa Cruz, CA 95060 

(BOO) 34&.4220 In CA: (403) 453-9933 


COMPLETE LINE 
OF BAR CODE PRODUCTS 

• PrintBar II ■ PrintBar Softfonts 

• PrintBar I • CodeScan 2000 

FREE BROCHURES (91B) 622’-4$40 

Bear Rock Software Co. 

6069 Enterprise Dr. PlacervUle, 95667 

Inquiry 767, 


BAR CODE SOLUTIONS 

lAlb make bar coding very w^li our compleiB line 0l 
readers. Our P&W^d readers netvnrk. or vwvfc wllh your 
Icaybosrd or lermlnal. or are carried around taking inventory, 
enlailiig sales and docking linw. Our bar code label print¬ 
ing srrftwane packages work with MS-[X7S or PC-D03 and 
most matrix or iasar prInters, Vito also sell pm-printed iabeta. 
Our hardware can work with nearly every computer in the 

VKNid. 

International Technologies & Systems Corp. 

eSS-C Nodh Berry Si . Brea. CA 9262t 
(714) 990-1130 fAK: 714 99(^2503 TO 6502824734 MCI 

Inquiry 588. 


BAR CODE MADE EASY 

PERCON* E-Z-HEAEIEH" keyboard uulBriaces and muWusflf 
moddis make it easy lo sdd bar cdcto to virtually arty 
OOmputerAMmi-nal WITHOUT SOFTWARE MODIRCATION 
Immadmle shipping. jiBar wanunty. Bar codP printing 
software availabie Call tor details on tssL accurate, eas^ data 
entry. Subdiantiel reeaiier dlscouniB. 

PERCON® 

2190 W 11th SL. Eugene, OR 97402 

(503) 344-1169 

Inquiry 589. 


PC BAR CODE SPECIALISTS 

Bar coda roacFera designed ibr fast, reliadPe, cost 
affactiva data entry. Looks just like Inboard data! 
Chooae from stainless steel wsrtd nr [laser interfacs. 
Also, povverlul Bar Code and Ibxi printing software. 
Great warranty. Daaler Inquiries welcome 

Seagull Scientific Systems 

15127 H E- 04Wl, Suite 333^ Redmond. WA 90052 

206^45^8966 


DATA INPUT DEVICES 

Bar Code & Magnaiic Stripe Readers IPr rnldroOenipijmfS 4 
Isnnlnals, Induding IBM & others. OBG. Macirilosh. 
ATST, or, Wyse, W^ig. All rsedem cennect sn the keyboard 
uapia 4 am transparent to all saftwam. Low cost bar code 
print prcgrBTTts, magnetic encodem, & ppdable raadem are 
also available. GSA contract #GSD0KB7AGSS34a 

TPS Electronics 

4047 Transport, Palo Alto, CA 94303 

415-856-6833 Tsiex 371-9097 TFS PLA 
_ FAX; 415-856-3843 _ 

Inquiry 590. 
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BBS/PUBLIC DOMAIN 


350 New Tfttes Added Each Month 

16 ,f special Interest Forum message bases plus 
Real Time Conferencing. USA TODAY Daclsion- 
Une Navvs Sarvloa. Quarterly Newsletter & BBS 
System Users Guide. PC Pursuit Accassibfe. Fee: 
$m Mo, — $26/Yr. 

9 IncamIng Unas, FREE DEMO MODE 
(503) 761^100 12/2400 N,B,1 
RANDOM ACCESS Information Networh 

P.O. Box 16675, Portland OR 07213 


Inquiry 591. 


CAD/CAM 


PHOTD PLOTTING 

from your Stnartwortt Edll tile or any HS-274 Gerber 
Photo Ptol niB. Raster type Photoplotting auppliad on 
jDQ?'' Ihick tCodak UHralina lilm. Plot dale accepted by 
modem, 514” 31^” MS-DOS bnuai dtslB or 9 trade mag 
tape. Gertier plot file 6''xl0" plots start friom $15.00. 
Caw for d&sifs. 

KEPRO CIRCUIT SYSTEMS 

Fenton, MO 

1-600“355-3e78 i 1-314-343-163Q in MQ. 

Inquiry 592, 


P-CAD MOUSE 

A quality mouse designed to nirt with the RtlAD soft¬ 
ware. It requires one RS232C COM Port for the con- 
nectioh. No external security device is needed any more 
Complete hardware and d^u mentation tor $575 Call 
or wrile for more infermabori. Three years warrar^. 
Checks, CQD, VISA, MC accepted. 

UNtTEK SYSTEM 

3229 ttoncouver Drive, Sacramenk). CA 0S32e 
(916) sez-ecre 

P.CAD trademark of FetaonoJ CAD System, loC. 

Inquiry 593. 


CASE 


Affordable CASE 

A n^ concept In Computer Aided Engineer- 
Irtg for developing PC/DOS appHcalions! C 
Dispatcher genarates fast, efficient C code for 
command and menu driven appNcations- 
Davelop, document, and change easily. Many 
features. For many compilers. $^560 M€/Vis& 
AfiiarylUs Inc. 

563 Vtenaquadoc Rd , Boltoa, MA 01740 

(617) 365-5456 

Inquiry 594 


FINITE STATE PROGRAM COMPILERS 

Pevefop & document software faster, 
aa state programs that ejrecute quicker 
& use less memory: Ada, Basic, C, 
Fortran & Pascal. 

IBM PC, XT. AT. PSffl aOOK RAM Dm 2.0+ 

Price: 420000 per lenguege (WJih Primer and Debug^r) 

AYECO 5025 Nassau Circle; Orlando 

INCORPORATED FI 32808 (407) 295-0930 

Inquiry 595. 


JOINT APPUCATION DESIGN 
end PRaTOTYPINa WORKBENCH 

OevetuperBl Reduce your coets and Improve user 
satisfaction. Give users a hands on feel Idr the 
system. Build a lull working model of a s^lem /n 
just hours, PC^PBOTO is easy to use, flexible, and 
writes the documentation for you. From $149. 

Kartech, Inc. (416) 656-2032 

165 PlnavKiDd IbmntE^ Onf^riC, Canada M6C SV6 


Inquiry 596. 


CD/ROM 


CD-ROM Drives & Titles 

Largest selection for PC & Mec, 
Microsoft ProgroMmere Ubrary & Drive $095 

Driws hem Hiindfsds of [Itlis trom 
MC/VISA/AMEX, Mohe^bacN Guarantee. 
Call or write for free 86 page catalog. 

Gfff ft alt from ‘‘The Bureau*’ 

0ureeii of Etectfonic Publishing 

121 Norwood Avs., Upper Montclair, NJ 07043 
(201) 746-3031 


Inquiry 597. 


Public Data on CD-ROMs 

• Eebn/Stats I — Prices, Empldymerit 

• Consu^Slals — BLS/CansuB 1984 consumar da^ 

• Agri/Stats — Agricultuml series 

• Makes tables, DIF or ASCII 

■ $49 eadr, raq M&DOS 

■ CP-HOM publishing services avarlabiB 

Hopkins Technology 

421 Ha^el Lane, Hopkins, MN 55343 
(612) 931-9376 CompuaerVe 74017,614 


Inquiry 598. 


COMMUNICATIONS 


MULTI-LINE PC-DOS BBS 

The Bread Board System (TBBS). Secure, reliable, lull- 
featured commencial information system tor IBM 
xri7AT/385/P$2 or compatible, h^anu editor aJtowB 
customization by non programmers. Kernilt, X $ V- 
Modem. High pertornianca allows up to 32 
simullaneous callers. User audil trail. 

30Q/1200^400/9600 bps. 

eSoft, Inc. 

15200 B, Girard #2550. Aunora. CO S0014 
_ (303) 699-6565 _ 

Inquiry 599. 


Bi-Directional File X-fers 

Mukl-Cptn lBlac£Mi)ni unKfilkinE pfOgram cTtm Hid totlowir^. 
ft StmutStnatNiJ' DwnloadbnBArptoadHTQ 

* SandTRecs^ Censoto MKiaagH During Fit 11er!ftai!i 

* 1D04fe Line UtllkuIlQii During MulthFils Tmnstofs 
■ U««l Full OuptRi ADUC Aiiolocol 

* Mora BficHint Than Xmodaffl, Kartnlt, elc 

* Saws Tln» and Cuts Connad CoHa 

InfbimiaiiDfi 4 SW'’ Demc DiSlI S$J()(] + $3«h 

Pregram Pkg.. SW' & dlalQ. manual. . .tfS.SS + a^ 

Multiplex Systems (412) 27«-3374 24 hra 

RO. Box 16174, Pittsburgh. PA 15242 


Inquiry 600. 


FAX MACHINES 

$395 

MUnATA FAX MldEOOheOO. 

$69S;/CALL 

SHAflP 1^0300/430 . 

. $1095/1295 

SHARP F0220/550 . $CALL Low Price 

RI(X}H 10/20 . 

SC^LL/1505 

SANYO SF100/SF200 . 

1995/1195 

CANON 20 {100)/3 . 

$1075/CALL 

TOSHIBA Laptop Gomputeis . 

. $759 & up 

Prepay prices ViSA/MC S% COD £% restock 20% 

TELEPHONE PRODUCT CENTER 

126D3 hkMvar SL, eBrd«n afcwoL CA a2$4i 

800-444-3190 



Inquiry 601. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAF€^ABB provides fell replacement df hardware, 
media and purchased software. As littie as S39 a 
year pruvkles comprehensive coverage. Blanket 
coverage; no llel of equipment needed. One call 
does it all Call 8 am-10 pm ET (Sat. 9 to 5) 

TOLL FREE 1-800-848-3469 

(LiKaJ 

SAFEWARE, The Insurance Agency fnc. 

Inquiry 602. 
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COMPUTER RENTALS 


RENTALS 

WEEKLY MONTHLY YEARLY 

IBM - APPLE 
COMPAQ 

#^lB Full Stack/NKrt Day Qe&VBfy 
^ I # Fiiw S«*vk!g S MfintwsTica 

I I w MU 

IBM PS^ Modal aoisss 800 PC-RENTL 


inquiry 603. 


CORRESPONDENCE MGMT 


CORBEBPOMDENCE MANAGEMENT 

Mail Managemsni for busy oWIces. Online help, 
menus^ vsJidalfon. pop up notes. Authorj/^ubject 
fields are free text and text indexed. Instant word, 
date, and code retrieval. IBM PC, Color Monitor. 
1^00,000 records. US$590, Demo US$30. 

Knowledge Vanguard 

32 Kin Kora Dr., Gladstone, Qtd. 4680 AUSTRALIA 

_ (079) 7B3Q31 _ 

Inquiry 604. 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 36 Microprocessors 

Hosts. PC/MS DOS, micno VAX, VAX 8000 
Developed and supported at: 

ENERTEC, tNa 

BOX 1312, Lansdflie, PA 19446 

215-362-0968 MC/VfSA 


Inquiry 605. 


Professional Series 

P^doCode releases it’s PseudoSam Professior^al 
Series ef cress assemblers. Most pop ular processors. 
Macros, Conditional Assembly, and Include Files. Vir- 
lualty unlimltBd sizei Rar IBM PC's MS-DOS 2.0 or 
^alBf With TTiariisI far IsaOO. Each additional $30m 
(Ml te&. 4% tax). Shipping $5, Canada *10. Foreign tISv 
Visa^MC. (Dealer Inquiries Welcome). 

Kore 

S9lb Pallsrson. CaleODnia. Ml 493ie 

616-791-9333 

Inquiry 606. 


CROSS ASSEMBLERS 


ASSEMBLERS Bt TRANSUTORS 

Over 20 high quality, full function, fast relocatable 
and absolute macro assambiers are available im- 
mediately. Source language translators help you 
change micrccompuierB. Heats: MS-DOS, CPM80, 
IStS. 

RELMS^ 

RO. Box 6719, San Jose, CA 95150 
(406) 356-1210 

TWX 910-379-0014 AMEX 


Inquiry 60a 


68D0-Family Development Software 

Combine our sofavars end your PC far a powerful dsvekif}- 
rnent system for fae Motorola 6800. @801,8800, and 68HC11. 
Our C Compilers feature a complete Impfemenlatlofi (ex- 
cFudlng &tf ftetds] of the tartguago described by K&n and 
yietd 30^7 WKj shorter code than other compilers. Our 
iMofarola-compatlbie Assemblers feeture mecros and condl- 
assembly. Linker and tenrilnal Emulater Included. 

Wlntek Corporation 

1801 South St., Lafayette, IN 47904 

(800) 742-6800 or (317) 742-8428 

Inquiry 610. 


Z80/HD64180 

SLR Systems cross assemblers run on PC and are 
compatible with Micresoft MStWLeo. $195.00 for 
assembler and linker. We ha^ CP^M emulator 
oards for PC Up to 12 5 mhz Z80 clock speed, start¬ 
ing at $24996f Also Z8(WHD64180 C compilers. 

Z-World 

1772 Picasso Awe.. Davis, CA 95616 (91BJ 7B3-B7Z2 
Plaa^ Qur a^s pn page 372. 


inquiry 611. 


DATA CONVERSION 


MEDIA (X)NVER$[DN/DATA TRANSUTION 

Mom than Just a straight damp or ASCit transiorl 
Wbrd Processing, DBMS, and Spreadsheet data on Dteiea 
Of Ihpss hansfarred directly Inlo applications running on 
Mafafremes, Minis, Hienu, Dsdlcat^ Word Processois, 
lypsictters, and Electronic Publishing sy&temsL 
IBM PS/£ a Mocintosh supported 
#1 Ih Ihe Irsnsistidn indusliYl 

CompuData Translators, Inc. 

3325 Wilshire Blvd., Suite 1292. Los Angeles. CA 90016 

(213) 387-4477 1-800-825-8251 

Inquiry 61Z 


DATABASE MGMT SYSTEMS 


SOFTHUffE KIT PACKAGING 

OEM supplier to one of the worlcft largest computer 
oompantes offers quality packaging and supplies tor 
your software products. From diskettes to prinled 
manuals. Quality products reflecting your oompany's 
image Is our highest priority. Call or write. 

COMPUTER LOGICS LIMITED 

4645 Transit Road Unit K-6, Depew, NY 14043 

(716) 633-2810 F^X (716) 638-2813 

Inquiry 615. 


DATA/DISK CONVERSION 


QUALITY CONVERSIONS 

■ Disk • Scanning • Tape 

‘TYPEWRITTEN $33 per page to ASCII 
'TYPESET 6-24 point Lew Rates 
(’WP Formats available) 

IMAGES 

Logos/Line ArUGIossles 

1st Run Cofnput#r Services Inc- 

Broadway, Sgrta SOS, Nsw ^rh. WY 10001 

(212) 779-0800 

Inquiry 616. 


Get the Expertise You Need! 

Disk/Disk • Tape/Disk • OCR 

Over 1,000 formats! 5Wi, or 8 inch efsks: 9 track 
mag tope; 10 MB Bernoulli cartridge, IData base and 
word processor translation. Spedatiste in Goverrr 
mani Securiiy Data. Call for free oonsultotlon. 

Computer Conversions, Inc. 

9580 Blac^f. Mtn. Pd., Ste J. San Diego, CA 92126 

_ (619) 693-1697 _ 

Inquiry 617. 


DISK CONVERSIONS 

Media transfer to or from; IBM, Xerox, DEC, Wang, 
Unier, CRT. Micom. NSI, CT. also WR WS, 
MS/WRD, DW4, MM, Samna, DEC PX, MAS 11, 
XercM-Writor. A^ll. 

FREE TEST CONVERSION 

CONVERSION SPECIALISTS 

531 Main St.. Sta 835, EE Segundo^ CA 90245 

(213) 545-8551 (213) 322-8319 

Inquiry 618, 


FANTASTIC SIMULATORS 

Far the 9040. B0S1. OOOOi 90Q0L & ZOO tamlllin. Fuir lurolen 
simulaEfan Including ALL MODES of interrupt. ButlHn 
dteassernbter Seller than expensive UCLE/Sh 

CROSS ASSEMBLERS 

Vito support The 6048, aOSI, 80BQ/aoeS, 8003 &7SD iBmllfas. 
Jusi ^ SACh. 

Lear Com Company 

2«e Kipling Sf 30€, Laftewowl, CO eO£i5 


PEP Your Data to MS-DOS! 

PEP (''Printer Emulation Ftockage") Is a unique software 
product which makes' your MS-OOS system appear to 
be an InteHlgent serial printer. Convening your dote lioni 
another operaiing system Is as easy as printing ttl 
Diskette plus 90 page fypeset manual, $64.95 ULS. (Not 
copy prutoctad,} Specify 514 or 3Vs Inch diskette eIm; 
add $5 for t>oEh formats. 

Intolpro 

13 SaralDga Dr.. Klrfcland, Quabsc, Canada tl9H SJS 
(514) 094-6862 


DISK & TAPE CONVERSIONS 
AUTOMATICALLY 

SAVE T!ME AND MONEY 

Over 1000 Sbntiete from Mini. Micfo MalnlrBme, Wbnd Pro- 
casBors, & IVpesBlteirs. 

TAPE Gonveroions at tew ae S23.00 MB 

DISK Convarslons as low as $16.00 par Disk 

Call Or wriie TODAV far b cost saving quofatlon, 

CREATIVE DATA SERVICES 

1210 W. l^lmer Ave.. Campbell, CA 95006 

(408) 868-60S0 

Inquiry 607. 

Inquiry 613* 

Inquiry G19. 


DATABASE MGMT SYSTEMS 


680X0 Cross Assemblers 

fkst, irw^mha iijiiaiity eosKD Cma Aanruns iiw um vdut IBM PC w 
oonipeijbit All wwti Inckidt iteifiiM Istiig laciBits, 141 B 3S 
vtm Byireci tsbiea INCLUDE lltii. BItm wnsA, 1 ^, bd D 8 ; BOU 
cffiv'tetQtjvaq MACROSf, p(i(W nwHJSlk Siiic S- 

rtoHds. UnUno^nierocrAflietttiwB^veHdBDrttkicAt^ and 

hduda ■ inlw wNdi omde Sroanth or bhAyoJtput lUea, Nm piD- 

NcNd. MhImuiTi nqiAwittnH m 32DK, 00$ ZXX, & DSOQ 

Basic ssoow99(K)-««SG LMkig eaooonsaio-eBasfi 

Banc a«ic 

i?iK3ia 

^ RAVEN ComfHiter Systems 

Brat 12116, St. Paul, MN BS112 (612) 636-0365 


FREE TRIAL dBASE III CLONI! 

‘*1 on 1 ta a pmgramniabte rolatlanal DBMS.. - The menu 
nnda la a laneier and mom complete vsrsien of DRaset't 
assistanl mode. . . 1 onl « 311 Isagnealdeal fpr those who 
would be glad fa have a dBASE III PLUS done" 

PC MAGAZINE 5/17/08 ** 

Free 3D day trial full program USA only or now got traa 
upgrade. Money back guarantee $69 4 $5. chk/kmoi. 

CAN +$4. Olhar +$J0. Calf or write: 

1 on 1 Computer Solutions 

26 RrM:hw[]od Dr., Trurrtbull. CT 06511 2b3-375-oai4 

dSASC IH Is e trodsmiSJk r?t AshfanTHTE 


DISK INTERCHANGE 
SERVICE COMPANY 

□ISC specializes In transferring filss bstwsen Incom- 
peltbig dfsk formste, and between disk and 94reck tape. 

■ Dadicsted Wbrd Processors 

• Mint, Micro 8 Mainframe Computers 

- 9 Track Tape (BOa 1600 and 6250 0Pt) 

• MSDOa C™, UNIX, DOSt FflODOS, TSC-h, FlTlI 

2 Park Drive < lAtostford, MA 01366 

(568) 692-0050 

Inquiry 608. 

Inquiry 614. 

Inquiry 620. 
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DATA/DISK CONVERSION 


RUN HP SERIES 80 
PROGRAMS ON IBM PC 

Translator Bylaws \jssrs Id rnove programs wr'illan dr Howtetl 
Pochard S5, m @7, S315 to IBM PC, AT PS/2, CDmpaltbdes 
and run them on Microsoft's pcwerfirl QuKhBASIC 4.0 RIe 
copy utilrty included. HP BASIC program tnsnsliiliDri and disk 
flha copy 10 PC^ our specialty. Call us. 

Oswego Software ^2/554-3567 

507 Nwih AdamE St. FAX 312/554-3^ 

Oswego, Illinois 6C&43 TELEX BSST^ 


Inquiry 621. 


CONVERSION SERVICES 

Convert any 9 track magnetic tape to or from ever 
1000 formats inplLiding 3i.^" bVi'\ 8" disk formate & 
word proce^fs. Disk to disk conversions also 
availabte CafI few more info. Introducing OCR Scan¬ 
ning Services. 

Pivar Computing Services, Inc. 

165 Atiinglon Hgts. Rd.. Dept #B 
Buffalo Grove, IL 60OB9 (312) 4S9-6010 

Inquiry 622. 


DEMOS/TUTORIALS 


INSTANT REPLAY III 

Build Demoev Tutfinali PrtXctypes, PtBserrtalKinSv Music, 
Tfmed Keyboard Mflctos, and Menu Systems. Includes 
Saean Maker, KeyBOdka/Time Eciitw, Progtam Memorizet 
and AnimrtQc Recti Great Rsviewret Simply (he BEST. NtX. 
copy pfotecied No royalties 60 day satisTacaioo money 
back guar. IBM and Compalb $149.95 Lf.S.ChkCr Crd 
Demo Diskeile $5.00 

NOSTRADAMUS, INC. 

3191 South Valley Street (ste 252) 

Sait Lake City, Utah 84109 <8(11) 467-9662 

Inquiry 623. 


DESKTOP PUBLISHING 


HIGH RESOLUTION MONITOR 

• Desktop PubliShinip sjnd CAD low cosl gi^phics sui^syslern 

• FesokJinr lor yoiAlBM POXT at AT Dompaiible 
- ID^4 )c /EB paper white 14“ Mai screen 

• Driwra fef Page Makef, WincSoAS, GEM AtiloCAD 

• Can ochflMst with another CDlor graptiiics adapter 

• Ce0 NOW $595 indudirg gFephics aboard. monitor and 
software 

• VfSA and MasterCard aecepisd 

CATi INC 

lfiB4h-B Joiiesn Way, Mo/gan- Hill. CA 9&a37 

HOT LfN^ 4m-77B^TS 


Inquiry 624. 


Scieen Capture/Image Management 
Collage Plus 
Publishing Utilities 

AccuratG, supar4aa1 grayscaling, iinag<e viewing on lop 
of your appticalibna, scraan-capture previewing, LIM 
EMS4:i) support, and much much mcfB! Supports EGA,, 
VOA, RS/2, CeA« HercufeB, and MDA diepieysl 

Suggested Retail price^ only $89.95 

Inner Media, Inc ■ (603) 465.3216^ -7195 


Inquiry 625. 


DISK COMPATIBILITY 


IBM PC^ USE Mac DISKS 

MatctiWikBr iets you plug any Macirnbosh exter¬ 
nal floppy dfhia into an IBM PC- Halt size card and 
software Jets you copy to/from. view directory. In¬ 
itialize, or deleie flies on the Mac diskette Works 
with PCs, Xla, ATs, and compatibEes. TTie easy i*ay 
to movo tnfomatioof 

S149.00 Visa/MC/COD/Chk. 

Micro Solutions Compyter Products 

132 W. UnceHn Hwy.. DeK^br IL 60115 8lS/7Sft-3*l1 


Inquiry 626. 

352 BYTE* DECEMBER 1988 


DISK.DRIVES 


MNG125 

HARD DISKS 

110 MB 23MS 

$699. 

MN93B0E 

336 MB 

16M3 

S2309. 

MN60d5 

71 MB 

aSMS 

$646. 

MCI 355 

15C MB 

23MS 

SI 299. 

MCI 335 

71 MB 

2SMS 

S546. 

ST4096 

eC MB 

26MS 

SS25. 

ST2S1 

4€ MB 

40MS 

S329. 

ST25M 

40 MB 

2BM8 

S379. 

CPU 

INC 

(714) 870-9033 


Inquiry 627. 


PS/2 DRIVES FOR PC’s AT’s 

CompaHKJVPC . S329 

CompaliKii/AT . S26S 

Built-in floppy controllers—no problem. 
Supports multiple drives and tornnais. Lets your 
computer use IBM P3/21.4M diskettes plus more/ 
Call for further Information or to place an order. 

Micro Solutions Computer Products 

132 W. Lincojin Hwy.. DeKalh. IL 60115 815/758-3411 


Inquiry 626. 


DISK DUPLICATION 


SOFTWARE PRODUCTION 

• Disk duplication 

• Warehousing! 

* All lormals 

• Drop shipping 

e EVERLOCK copy 

• FuHilirnent 

protection 

* 4B-hour delivery 

* Labeiteleeve printing 

e Consultatiori i 

* Full packaging 

guidance 

services star-Byte, Inc. 

713 W. Main St,. Laji&daJe, PA 19448 

215<3CS-12eO 

800-243451S 


Inquiry 629. 


DUPLICATION SERVICES 


SOFTWARE DUPLICATION 

• One 5top Shopping • Technical Support 

• Custom Pacl^ing • Drop Shipping 

• Copy Proleclion ■ Fast Turnaround 

* Competitive Pricing 

SATISFACTION GUARANTEED 

800 - 222-0490 NJ 201-462-7628 

MEGASo/f 

RQ 6ok hO, Freehold. HJ Sesouracisoo 


Inquiry 630. 


ELECTRONIC PROJECTS 


BUILD TALKING ROBOTI 

— Build Ble.RX© the Beeic Educathonal flcrdof Tfairter 

— Feattimd In BYTE April A Msy / 67 

— Even A enih} can program ihi« talking FIcsPoi. puiR 
from oinhe-shelf components 

— Minimum Kit $5000 U.S. 

— Complete Kit $19000 LI.S. 

— S/H VISA WBteorrvMd 

— Fbr funhar informaiion wtite la: 

GoCo Dist. 

Suite me. 1140 HsffwiXKi St, vemcouiw, BjC. Canada VBE 3Vi 
VISA onteTB ontyi e04-eeiKl59S 


Inquiry 631. 


ENTERTAINMENT 


★ ★CHESS SPECTACULAR!★ ★ 

At laet a chass prtigrani daaigrtad for ihe now graphics dart, 
dard. High reeolutkMi Bnimatlon bnrtgs your EGA to life! 
SotvBs mgie in 7. Huge ^ning book. Save^siart your 
gam«& Animated iBaching moda. Sefact level. Take 
beck/Change eidee. Oh sccobfi t^ock. MUCH UOREl EGA 
ChMS $34 jS 5 258k EGA/VGA 5^25“ disk. VtSA/MC 

CUBE Microsystems 

P.O. Sox 26064. Overland Park. KS 66225 

_ (913) 649-6747 _ 

Inquiry 632. 


ENTERTAINMENT 



CHRISTMAS SPECIAL 

Casino style BLACKJACK program for IBM PC or 
compatible syErtems with 25eK memory. 

■ Demo program. .FREE 

■ Basic strategy.$15 jDO 

■ Advanced strategy . $20.00 

Add S2J50 S&H, stale diskette size. Send check to: 

IBG SOFTWARE 

Dept B, p. 0. Bq* a7-e3&4. Boca Hatmi. Ft 3^27^354 

Inquiry 633. 

NEMESIS" Go Master® 

Qo. a game of Glraleglc elegance, has bean a way of 
life In Ihe Orient tor over four thousaod years. Many oori- 
slder Oo to be Ihe secret of tha Japanese business' 
man‘s success. ' Wh/to che£s is a gams of war. Go is 
a game of marker shens "[President of Nikko HeteteJ. 

"It you are intereslsd In Go, buy this program.'* 
Game o1 the Month J. Poumilte BYTE 7/87 

Toyogo, Inc^ 7?fe Leader in Computsr Go. 

7G Bedford St. *34.Y, Lexington, MA 02173^ {517) 881-0488 

Inquiry 634. 

80 programs for IBM PC 

Games, quizzes, Irivta, utilitiesH antiviral, pro¬ 
gramming techniques, how tD use DOS and 
BIOS. All in super fast assembly language, in¬ 
cludes source code and software license. 
DISK1—360K $5 720K $6 Book—$ia 

Zipfast electronics 

Bok 12238. Laxington, KY 40661 2236 

Inquiry 636. 

FLOW CHARTS 


FLOW CHAirriNG HELPS YOUf 

Precise dow^h^ing is teal end simple with Flow Charting 

II+. Draw, edit and print perltet chads: bold and nonnal toms, 

26 shapes — 95 scses; fasi er^ Of arnswa, trypasses & cen- 
nectora; Fast Insert Linej shrink scraen displays 2iD<kxilunnn 
chad;; 40 ceiumn edii acrean for delalt work, much morel 

PATTON & PATTON 

SI Gre^ Oshs Blvd , San CA S5119 

1-800-525-0082 (Outside CA) 
408-629-5376 (CA/lnt1) 

Inquiry 636. 

STRUCTURED FLOW CHART 

creates Mas^l-Shneiderman {structured) 
flowcherts Imm a simple PDL Keywords define 
structures & text strings appear in the chart. Easy 
to create, even easier to revise! Automatic chart siz- 
ing, text centering. Translators from many 
languages aveilable. For Mac and IBM PC. 

SILTRONIX, INC. 

PD. 0OK 82544, San Diego, CA 92138 

1-300-637-48B8 

Inquiry 637, 

HARDWARE 


Rack-Mounted AT 286 or 366 

Industrial, Med-lhch, Laboratory and Comm, needs 
e Intel 80296 or 60366 CPU daughter card O Passive back 
pfanetfrlO expansion stols) 0 Fits standard 19' rackO Heavy- 
djty dust fans. 0 dean air fter 0 High-speed, hig^-ciuBlity haid 
dsk a^ilabte 0 SUde-fncuinted CPU chassis ter easy 
maintefianca access 0 Power supply to 380 Watts For 
detalla and prices, ConTact: 

(516) 589-8666 
International 

Telecommunications Services 


Inquiry 636. 
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HARDWARE 


PC CARDS/KITS 


• 8 bit A/D card. 0-5V . 

$79 

• 8 bit D/A card. 0-25V . 

$79 

• Relay driver card. 8 outputs (3A) 

$149 

• Digital I/O (8 TTL Input/output). 

$79 

• JB XT computer kit w/monitor . 

$499 

• FREE CATALOG—parts, kits, computers 

JB COMPU-TRONIX 


3816 N. Wadsworth Blvd., Wheat Ridge. CX> 80033 

(303) 425-9586 



Inquiry 639. 


TRAPPED BY YOUR ROM BIOS? 

update ^ur PC/XT, 286 or 386 machines with the 
latest ROM BIOS from AI/^0 Software. Supports 
Enhanced Keyboards, VGA Graphics, Fast Pro¬ 
cessor Speeds, 36" Floppies, Networking, etc. 
Authorized Award Distributor 

Call 1-800-423>3400 

KOMPUTERWERK, INC. 

851 Parkview Blvd., Pittsburgh, PA 15215 


Inquiry 640. 


BUY Ar SELL ^ TRADE 

Apple • Service Parts 
• Accessories • Systems • 

PRE-OWNED EJMtronics, Inc. 

30 Clematis Avenue, Waltham, MA 02154 
800-274-5343 FAX 617-891-3556 
Service Centers and Dealers welcome 

Inquiry 641. 


HARDWARE/ADD-ONS 


640K MotherBoard UPGRADE 

640K RAM without using an axpanston slat. Upgrades aHow 
easy insertion cH 2S6K cMps on system tx)ard. Highly reliable 
due to reduced heat & chip count. 100 % compatible. 30 day 
$ back guarantee, 2 yr. werranty. COMPAQ Portable, Zenith 
151, 161: $29 -f memory; IBM XT, Portable & 3270: $38 * 
memory; IBM PC; $49 menfK>ry. Call for currant memory 
prices. $4 sTh. Site discount, dealers welcome. 

Alisto Computers, Inc. 

6700 SW 105th Awe . #307-0, Beaverton. OR 97006 

503/626-6333 800/3ARISTO 


HARDWARE/COPROCESSOR 


SC/FOX'^PARALLEL COPROCESSOR 

PC/XT/Ar/386 plug-in board with Forth software. 10 
MIPS operation, up to 50 MIPS burst. 64K to 1M 
byte memory. Uses Harris RTX 2000"* RISC 
realtime CPU with 1-cycle multiply, l-cycle 
14-prlority interrupts, two 256-word stacks, three 
16-bit timer/counters. 16-bil i/o bus. Ideal for real¬ 
time control, signal and image processing and 
multiple board operation. From $1,995. 

SILICON COMPOSERS. INC. (415) 322-8763 
210 California Ave.. Suite K, Palo Alto, CA 94306 


Inquiry 642. 


INDUSTRIAL CONTROLLER 


KD5208 CONTROLLER WITH 8 
CHANNEL, 10 BIT AID CONVERTER 

• INTEL 8052 CPU with 40K RAM/EPROM memory 

• 24 PIO lines. 8 channel, 6-10 bit A/D converter 

• RS232 serial port & serial printer port 

• On-board EPROM programmer ( 4 -21V) 

• Hardware & software support: relays & LCD Interface 

KUSTEM DATA SERVICES, INC. 

4 Hudson Court, Cranbury, NJ 08512 
Tal: (609) 799-2963 Fax: (609) 799-5416 


Inquiry 643. 


INVENTORY MANAGEMENT 


STOCK-MASTER 4.0 
Commarclal grada Inventory management 
sonvrare at micro prtcea. 

• Supports all 12 * Slock Status Reporting 

transaction types • Activity History Analysis 

• Ttend Analysis • BiU of Materials 

• Quality Control * Purchase Order Writing 

• Multiple Locations • Order Entry 

• Purchase Order Tracking • Malarial Requirements 

• Open Order Reporting • On Line Inquiry 

• Serial/Lot f Ihbcking 

Applied Micro Business Systems, Inc. 

177^ Riverskte Ave . Newport Beach. CA 82663 714-759-0Sa2 


Inquiry 644. 


LANS 


Are you about to spend thousands of dollars for 

Novell or 3-COM? 

Tha Invisibla Network does the same thing, but costs only 
$249 per machine. IhJt NETBIOS-compallble Local Area Net¬ 
work with high-speed 14 Mbps interface cards, cables, and 
a/f networking software. Works great with Multi-user dBASE, 
Clipper, Quicksilver. FokBASE 4 . and all other Me-sharing and 
muiti-user software. 

Database Specialties (415) 652-3630 

RO. Box 2975, Oakland, CA 94618 


LAPTOP COMPUTERS 


LAPTOP SPECIALS 

Toshiba • Zenith • NEC • DABVUE • SHARP • 
NEWI Hard drives available for Tandy 1400 U & 
Toshiba 1100+ • AFFORDABLE 5V4'' or 3V»- 
DRIVE UNITS tor LAPTOPS & DESKTOPS • 
DICONIX PRINTERS • 768 card tor T1000 • 2400 
BAUD MODEMS tor Laptops • Fast reliable and 
friendly service. For Low Pricing call 

COMPUTER OPTIONS UNUMITED 

201-469-7678 (7 Days. 9 am-10 pm Eastern time) 

Inquiry 645. 


2 PC — FILE TRANSFER UTILITY 

2 PC: Connects any two PC's tor tils transisr and communicatxin. 
Feaiures * t1Sk200 baud transfsr raw * dNedory trees * chat mode 
* flW lagging/viswinglUcIfltion * print facility * universal cable * free 
cable wtnng diagram (so you can ’'rod your own" cabieO * 3W 
$ 5\4 " disks Complete • 155 (Uet: $80). wte csble • $45. 2PC 
Lite: Less Expensive, Wbrks Great) Complate • $40 (Uat: $50), 
w#o cable • SSa RJ-11 cables optional. Both programs have 434ine 
mode 

Cables sold separately, tmtpi, kbd, mon, $ others 
Thompson Cf^puting, SS/FN-Ventu Park Road, 
Suite 306 Newbury Park. CA 91320, (805) 498-7853. 
VISA/MC add 4%. $350 S/H. _ 

Inquiry 646. 


L. A P - L. I N K 

Tha ultimate soluOon tor knkirtg laptop computer with any IBM 
oompebble desktop PC IISi. 200 baud transfer rtee—faster than 
any other product available. No installation necessary, easy to 
use split screen design. Includes incredible "universal cable" 
that connects any two computers, tfansler entire disks faster 
than a DOS copy command! Only $12945 including uniwrsal 
cable and both 3W'and 5%* disks. “Bridge’* owners can trade 
in tor only $89.95 vA) cable. 

Tyaveling Software, Inc. 

18702 North Creek Parkway, Bothell WA 98011 

1 - 800 - 343-8080 ( 206 ) 483-8088 

Inquiry 647. 


MAGAZINES ON DISK 


COMBINATION SAMPLER 

3 PRODUCTS - 4 DISKS 

• PC GAMES—Recreational software for aJi ages, $995 

• PC DISK QUARTERLY—Interactive bookSKin-disk, $1995 

• MAGAZETTE—Family software; education, recreation, 
home & business. $1495 2 DISK ISSUE! 

SAMPLER; one each (4 disks) only $29-save ovw $15! 

TOLL-FREE; 800-551-8333 ext. 3210 VISA/MDAmEx 
/.ft Magazftta, Inc. 425 Edwards naos. surwepon ia tiioi 


Inquiry 648. 


MEMORY CHIPS 


MEMORY CHIPS 


41256-I5.t2-10 ., 

Call 

51000 (1 Meg) 

Can 

4164-15 . 

Call 

51258 for Compaq 306 CaH 

4164-12 

Call 

8087-3-2 

Can 

41128 Piggy Back tor AT 

Call 

802876^10 

Can 

41464-12 (64Kx4) . 

Call 

80387 . 

Can 

414256 (2S6Kx4) 

Call 

NeCV204 

Can 

2764,27128,27256^27512 . 

Call 

Mouse . 

Can 


Pitcea »ubf 0 Ct to change 

ESSKAY 718-353-3353 


Inquiry 649. 


MONITOR INTERFACE 


DRIVE MULTIPLE MONITORS 

with one PC using our VOPEX video port ex¬ 
panders. Featuring no loss of resolution or coior, 
presentations are more dramatic. We have a 
VOPEX for PC. PS/2. MAC II & workstations. Units 
are available from 2 to 10 output ports. 

NETWORK TECHNOLOGIES INC. 

800-RGB-TECH or 218-543-1646 MC/VI8A/AMEX 

19145 Elizabeth St., Aurora. OH 44202 

Inquiry 650. 


POETRY PROCESSOR 


mrmmtm POETRY PROCESSINGsvtE 2«8 pp 2?T>2a97 

Michael Newman's POETRY PROCESSOR, is now available tor 
IBM PC's $ compels. Indudes text editor, form editor & templates, 
2SjOOOwo(d rhyrning dictionary, automated metrical scansion, rhyme 
check, user "instant Anthology'' network . tS9JS 

''Should delight anyone who loves words. .Justifies a recom¬ 
mendation .." Peter H. Lewis, NY Times. .. "downright 
user-sumptuous" Washington Post 
Csl 201-525-2122 tor dstass on ordering POETRY RCKAGE - also inci. 
N.ERJ1 s stanlAntemN rhyme diet $51.95 & ORPHEUS ABC, t poatty 
tutorial I494S at special XMAS discount. Or and ck or atto to: 

Michael Newman 

cto The Paris Review. 541 E. 72nd St., NYC, NY 10021 


PROGRAMMERS TOOLS 


INSTANT SOFTWARE 

Complete database in just minutes. Draw & Paint 
your screen, show what fields to use for indexes— 
That's it—running source code In 6 seconds. 
Automatic context sensitive help, programmer docs 
on each program. $369/TPascal ver. or $499/TC or 
MS-C ver. 

Call ASCII (800) 227-7681 


Inquiry 652. 


TURBO SCREEN MASTER 

Produce data entry screens and help windows for Turbo 
Pascal and Turbo C. Menu-driven, context sensitive help, 
configurable edit commands, flexible data validity 
checking, colors, IBM-PC graphics characters. 
Generates Pascal and C source coda Only $69.95 plus 
$390 S&H. WA residents add 79%. 

BLUE BRIDGE SOFTWARE 

7401 W. Canal Drive, Suite 343 
Kennewick, WA 99336 

_ (509) 627-6729 _ 

Inquiry 653. 


TLIB™ 4.0 Version Control 

The best gets betterl They loved TLIB 30; “packed with 
features... [does deltas} amazingly fast...ex- 
cellefit”—PC Tech Journal Sept 87. “has my highest 
recommendation"—R. Richardson, Computer Shop¬ 
per Aug 87. Now TUB 4.0 has: branching, more 
keywords, wildcards & file lists, revision merge LAN and 
WORM drive support, more. MS/PC-DOS 2.x & Sx 
$99.95 + $3 s8h. Visa/MC. 

BURTON SYSTEMS SOFTWARE 

RO Box 4156, Cary. NC 27519 (919) 856-0475 


Inquiry 654. 
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The BUYER’S Mart 


PROGRAMMERS TOOLS 



FORTRAN NAMELIST EMULATOR 

NAMLST' subroutine library provides Fortran programmers 
with an emulation ot NAMELIST and associated read and 
write routines. Supports Fortran 77 data types, 31 character 
names, control of output line length, tab stops, paging, plus 
features not found in compilers with NAMEUST statements. 
Popular Fortran 77 compilers. Literature available. Price 
$160. 

Data Ready 

4847 T Highway 280 E — SuHe 150, Birmingham. AL 35242 

(205) 991-6381 

Inquiry 655. 

DEVELOPMENT 

TOOLS 

Professional Programmers Extender: Standard 
Mac interface, lists, printing, graphics, tiling. Ex¬ 
tender GraphPac: Quality color graphs. Line, bar, 
semi-log. customizable symbols. 

INVENTION Software 
(313) 996-8108 

Inquiry 656. 

TURBO PLUS $149.95 

Programming toois tor Turbo Pascal 5.0 Screen Painter, 
Code Qenerator, UO Fields. Dynamic Menus. 
Programming Unit Libraries. Sample Programs, 

280 Page Wuatrated Manual. 00 Day Satisfaction 
Guarantee! Brochures 3 Demo Diskettes avak. 

Highly Favorable ReviewsI IBM A Compatibles. 

Nostradamus Inc. 

3191 South Valley St. (Suits 252) Salt Lake City. UT 94109 

(801) 487-9662 

Inquiry 657. 

Get INSIDE! 

INSIDE! Is a powerful software performance analysis 
tool for popular PC compilers. INSIDE! measures the 
execution time of every function or procedure wHh 
microsecond accuracy or computes how often each 
source line is executed. Simply compile your applica¬ 
tion and INSIDE! does the rest. $75. VISA/MC/COD 

Paradigm Systems Inc. 

P.O. Box 152. Milford. MA 01757 

(800) 537-5043 In MA: (508) 478-0499 

Inquiry 658. 

Modula-2 

Repertoire, the original M2 toolkit, has evolved Into the 
world's only screen system designed specifically for muill- 
programmer profects; follows the desi^ of MS Windows; 
hel^ port character mode appHcations to Presentation 
Manager; extensively documented. The profesaionaNevai, 
fuH-source version is still only $89 ($149 after 1/1/89). Ask 
about our graphics, EMS, and Novell support libraries, too. 
MtyVtSA/AMEX/PO/COD. 

n It J| 1 4536 8 E 50th. Portland, OR 97206 

■ IVI 1 (503) 777-8$44; FAX: (503) 777-0934 

Inquiry 659. 

FREE BUYER’S GUIDE 

Programmer's Connection Is an independent dealer repre¬ 
senting more than 300 manufacturers with over 600 software 
products for IBM personal computers and compatibles. We 
have serviced the professional programmer sines 1984 by 
offering sound advice and low prices. Call or write today to 
receive your FREE comprehensive Buyer’s Guide. 

Programmer’s Connection US 800-336-1166 

7249 Whipple Ave. NW Canada 800-225-1168 

North Canton. OH 44720 Iniemaiional 21&494-3781 


Inquiry 660. 
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PROGRAMMERS TOOLS 


Copyright your software with: 

“Copyright-it® ” 

Runs on IBM PC. XT. AT. 
and compatibles. 

Send $25 check to: 

synthetic intelligence ™ 

New York 286 Rfth Avo. #707, NY 10001 

Inquiry 661. 

PUBLIC DOMAIN 


OUTSTANDING IBM SOFTWARE 

ONLY $2.75miSK OR LESS 

Our collection containa the latest versions ol the Best 
Shareware and Public Domain Programs. Most are menu 
driven with lull documentation. 350* formal is also available. 
Orders shipped Risl Class Within 24 hours and Satisfaction 

Is guaranteed Wtita Ibr free printed catalogua or send a 2Se 
stamp for a disk catalogue. 

A.C.L. (916) 973-1850 

1621 Fulton Awe., Suite #35-a Sacramenia CA 95625 

Inquiry 662. 

$3.00 SOFTWARE FOR IBM PC 

Hundreds to choose from, wordprocessors, 
databases, spreadsheets, games, lotto, com¬ 
munications, business, music, blble, art. education, 
language and useful utilities for making your com¬ 
puter easier to learn. Most programs have 
documentation on the disk. 

WRITE FOR YOUR FREE CATALOG TODAY! 

BEST BITS & BYTES 

PO Box 8245. Dept B VSn Nuys. CA 91409 

In CA: (618) 781-9975 800-245-eYTE 

Inquiry 663. 

FREE SOFTWARE 

BEST OF PUBLIC DOMAIN 
& SHAREWARE. 

Carefully selected and 
edited programs for I.B.M. 

Send S.A.S.E. for free catalog. 
C.C.S., Inc. Dept. B1 

RO. Box 312, Lafayette Hill, PA 19444 

Inquiry 664. 

FREE CATALOG 

PUBLIC DOMAIN/SHAREWARE 

• 400 IBM PC A compallblas disks • 

200 Amiga disks • 125 Atari ST disks 

PC disks as low as $1.25 aach, Amiga & ST as low as $180 
eachl Rant or buy. Free sNppIngf Call toH free, write or dr- 
cla reader service for FREE BIO CAIALOQ with fuN descrip¬ 
tions. Please spedly computer—48 hr. turnaround! 

Computer Solutions 

PQ Box 354—Dept. B, Mason. Michigan 48854 
1-800-874-9375 (M-F 10-6 EST) 1-517-628-2943 

Inquiry 665. 

RENT SOFTWARE $1/DISK 

Rent Public Domain and User Supported Software 
for $1 per diskfull or we'll copy. IBM also), 

Apple, C-64, Sanyo 550 and Mac. Sampler $3 
Vi^MC. 24 hr. info/order line. (619) 941-3244 or 
send #10 SASE (specify computer) Money Back 
Guarantee! 

FutureSystems 

Box 3040 (T), Vista. CA 92083 
office: 10-6 PST MonrSat. (619) 941-9761 


Inquiry 666. 


PUBLIC DOMAIN 


World’is Largest Software Library 

Thousands of powerful programs 
for IBM/PC, XT, AT (35 format available) and 
Apple lie, GS. Items including Business, 
CAD, Education, Games, and Religion. Free 
catalog sent to you by Airmail, specify your 
computer type, write; 

RELIANT 

dept-byfo. PO. Box 33610, Sheungwan. Hong Kong 

Inquiry 667. 

FREE SOFTWARE 

Buy or Rent $1/dlsk 

Worlds largest Free Software Library of IBM PC & Com¬ 
patibles and Macintosh. Over 3000 programs for 
Religion. Utilities, Business, Corn.. Wo^ Processor, 
Education, and Games on 54” and 35* format. Best 
quality. Lowest rate, and Fastest service. For fast free 
catalogue write to; 

SOFTSHOPPE 

P.O. Box 15022. Ann Arbor. Ml 48106 
(313) 783-8721 

Inquiry 668. 

FREE SOFTWARE 

We send you 15-20 new IBM programs a month on 5 
disks—FREE! You pay only $5. shipping/handling. An¬ 
nual membership reg. $29.95. Join today for only $9.95 
and we'll send you over 30 programs on 10 disks as a 
bonus—FREEI No gimmicks—no catches! 

toll tree 800 669-2669 ext 348 

SOFTWARE of the MONTH CLUB 

we take visa/mastercard/amax 

Inquiry 669. 

68000 / 68020 / 68881 

COMPLETE DEVELOPMENT SYSTEM 

for the 68000, 68020 and 68881 chips—Includes the 
chips, power supply, serial interface with software, 
68000/60020 cross assembler (hosted on a PC), docu¬ 
mentation, schematic. Operating System, cables. 
Special Price—$110060 

Phone URDA, Inc. 
1-800-338-0517 

Inquiry 670. 

SECURITY 


THE ULTIMATE COPY PROTECTION 

■ Compfetafy Menu Driven 

• Defeats all Hardware/Software Copters 

• No Source Code Chartges 

• Multipla Layering The Beat 

• No Damaged Media ^ 

• Full Hard Disk Support Protect 

• Unlimited Metoririg Tour Vblueble 

• FREE Demo Disk Softwere Investment 

8TOPCOPY' $325^ STOPCOPY PLUS' $450“ 

BBI COMPUTER SYSTEMS* 

14105 Hsritage La., Silver Spnrtg. MO 20906 (301) 871*1094 

Inquiry 671. 

TOTAL PRIVACY $49 

Powerful data protection for PC/AT—documents, 
databases, spreadsheets—any data. The Diary's DES 
and Ultra Fast encryption keep the curious out Menu 
and command line modes. Comprehensivs Help. Clear 
manual starts you quickly. $49 introductory price. $10 
Demo. VlSA/MC/COD. 90 day money back guarantee. 

DIARY 1-800-87-DIARY 

Toll Free Information 24 Hours a Day 

Or write, RO. Box 7044a Bellevue, WA 98007 


Inquiry 672. 
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SECURITY 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. Reliable/s mail port transparent security 
device. PARALLEL or SERIAL port. Complemented by 
economical KEY-LOK* and multifeatured COMPU- 
LOCK" including countdown, timeout, data encryption, 
and multiproduct protection. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton, CO 80122 

(303) 922-6410/770-1863 

Inquiry 673. 


COPY PROTECTION 

he world's leading software manufacturers depend 
on Softguard copy protection systems. Your FREE 
DISKETTE introduces you to SuperLock*—invisible copy 
protection lor IBM-PC (and compatibles) and Macintosh. 

• Hard disk support • No sourca code changes 

• Customized versions • LAN support 

• New upgrades available 
(408) 773-9680 

SOFTGUARD SYSTEMS, INC. 

710 Ufcaway. SuM 200. Sufwyvala, CA MOSS 
_ SAX t40S> T7S-140S _ 

Inquiry 674. 


SOFTWARE/BASIC 


QuIckWindows 

As seen in the Microsoft Value-Peck Catalog! 
Create windows, popmp and pull-down menus, data-entry 
screens, and multiple-input dialog boxes quickly and easily. 
Full support of Microsoft mouse. Join the many Fortuna 500 
companies using OuickWindows and order your copy today. 
OuickWindows 179. Advanced $139. For Microsoft 
OuickBASfC or BASCOM. See pg.TBL BYTE. March *86 

Software Interphase, Inc. 

5 Bradley St. Suite 106 • Providence. Rl 02906 
(401) 274-5465 Call now for Free Demo Disk 


Inquiry 679. 


SOFTWARE/BUSINESS 


DATA ENTRY SYSTEM 

Heads-down data entry with two-pass verification 
tor the IBM PS/2-PC/X77Ar & compatibles. Features 
IfKlude: Auto dup/skip, verify bypass, range checks, 
table lookups, a complete edit language. Fully 
menu driven. Price $395 

Call for our free 30 day trial period. 

COMPUTER KEYES 

21929 Makah Rd.. Woodway. WA 98020 
Tel: 206/7766443 USA: 800/3566203 Fax: 206/776-7210 


SOFTWARE/BUSINESS 


1-2-3® -I- @RISK = Risk Analysis 

Manage risk with ®RISK 1-2-3 Add-In! An ®RISK 
simulation automatically reflects thousands of 
'‘what-if’' scenarios. ■ View full range of possible 
outcomes ■ Monte Carlo simulation ■ Qr^hs in 
.PIC format ■ 30 new probability distribution 
^functions Now required for all Harvard MBAs 
FREE DEMO 

Palisade Corporation 

2189 Elmira Road. Newfield, NY 14667 
_ (607) 56^9993 _ 

Inquiry 684. 


LetterBase^ 

fslew E-Z way to keep track of people AND print 
dated and self-addressed form letters AUTOMATI¬ 
CALLY. Also does custom letters, labels for rotary 
desk files and phone directories. Extremely EASY 
and FAST. Supports Laser Printers. Order today tor 
$79.95 and receive FREE program to convert stan¬ 
dard mail list files. IBM. 384K, HD. Mail today to; 

Parfcelde Computer Sysleme (714) 838-1888 

1241 LandWr. Santa Ana. CA 92706 ViaaAfC 


Inquiry 685. 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company! 

Call Mark Stone for more information 

603 - 924-3754 

Inquiry 675. 


SOFTWARE ACCOUNTING 


dBASE BUSINESS TOOLS 

* General Ledger • Purch Ord/Invntory 

* Accounts Recvbl. * Accounts Payable 

* Order Entry * Job Costing 

* Sales Analysis * Job Estimating 

$99 EA. s&h w/dBASE 2.3 or 3 4- SOURCE CODE 

dATAMAR SYSTEMS ' Cr. Crd/Chk/COD 
4876-B Santa Monica Ave. 

San Diego. CA 92107 (619) 223-3344 


Inquiry 676. 


LP88'SPREADSHEET LP 

Our best-sailing menu-dnven linear programming system now 
solves problems with 1000 constraints and 5000 vanables up 
to 30 times taster. New version reads/writes Lotus worksheets 
Use 1-2-3/Symphony as a matrix generator or post processor 
Many other features Inciuding interactive and batch operation, 
spreadsheel-s^ display, equation processor probt^basis 
storage, file l/Q Simplex restart reix>rt generator, sensitivity 
anafyss^ lENews says^ 'The Hexibiilty and features of this pro¬ 
gram are a bargain at its low price' $149 with 6087 support 
and 100-page manual $29 lor working demo and manual. 
EASTERN SOFTWARE PRODUCTS, INC. 

RQ Box 15328, Alaxendha, VA 22309 (703) 300-7800 


Inquiry 680. 


THE ASSESSOR SERIES 

Research statistics and business planning software 
GEOGRAPHIC ASSESSOR cost-of-llving/talary levels lor 
3000-t- cities . COMPETITIVE SALARY ASSESSOR rates 
for 2S00-f commonly surveyed jobs ... VALUATION 
ASSESSOR for gift, tax, ESOP planning “re*- priveMy held 
stock MARKET PLANNING ASSESSOR simulating 
potential for product sales In 3000->- N American areas 
($92 each per quarter, $279 ennue/ subscription) 

ECONOMIC RESEARCH INSTITUTE 

901 Dove Street. Newport Beach, CA 92660 
(714) 833-9801 


Inquiry 681. 


FINANCE MANAGER II 

Easy to learn, fully integrated, menu-driven book¬ 
keeping system tor small business and personal 
use, IBM PC, XT, AT, PS/2 or compatible. Try 
before you buy! General Ledger evaluation copy 
for only $10! 

CALL TODAYI (719) 528-8989 
HOOPER INTERNATIONAL: PO Box 62219, 
Colorado Springs, Colorado 80962 

Inquiry 677. 


SOFTWARE/BASIC 


FREE CATALOG 
QUICK BASIC TOOLS 

Why shop around tor hard-lo-find BASIC tools and 
utilities? Our FREE Catalog indudes: FINALLY! 
Family of Products, Data Base, Graphics & Win¬ 
dow Libraries, Screen Generators, and Utilities. 
Call 1-800-423-3400 

KOMPUTERWERK, INC. 

851 Parkview Blvd., Pittsburgh, PA 15215 


Inquiry 678. 


dFELLER Inventory 

Business irn^ntory programs written in modifiabie dBASE 
source code. 

dFELLER Inventory $150X)0 
Requires dBASE II or III, PC-DOSX^PM 
dFELLER Plus $200J>0 
with History and Purchase Orders 
Requires dBASE III or dBASE III Plus (For Stockrooms) 

Feller Associates 

550 CR PPA, Route 3, Ishpeming. Ml 49849 
(906) 486-6024 


inquiry 682. 


NCSS 

Professional, easy to use. menu driven statistical 
system. Used by over 5000 researchers. 

• 50 Statistical System —$99 

• 5.1 Graphics (20 & 3D>—$59 

• 53 Power Pac Supplement—$49 

• 54 Exp. Design/CiC—$49 

• 55 Survival Analy8is-^9 

we accept checks, PO's, Visa. MC. Add $3 s/h. 

NCSS-B 

865 East 400 North, Kaysville. UT 84037 
801-546-0445 


Inquiry 683. 


^‘HANDWRITING'* BY COMPUTER 

Now Trmsh-proof your mallingsl 
Unique new program “writes" lefters and addresses 
envelopes In script. Many handwriting atytea available in¬ 
cluding ordinary, calfigraphy and even Thomas Jeffersoni For 
IBM PC/XTMT, compatibles and 24-pin dot matrix or HP laser 
primers. 

Introductory Christmas card Special $89 

PC SOFTWARE SERVICES, INC. 

1640S Bndo* End Rd.. Suite Ktt. Miami Lakee. FL 33014 

(305) 362-9277 


Inquiry 686. 


Simplify the Business of Business 

with 

SIMPLESOFT^ Business Software 

* General Ledger * Accts Payable 

* Accts Receivable * Cashflow 

$49.95 each -i- S&H 
— Write for FREE CATALOG 
SIMPLESOFT SOFTWARE CORPORATION 

1402 E. Guadalupe Road, Sulla 228, %mpe, AZ 85283 

_ (602) 831-8105 _ 

Inquiry 687. 


SOFTWARE/CHURCH 


PowerChurch Plus® 

Fast friendly, reliable church administration 
system. Full fund accounting, mailing lists, 
memberships contribution^ attenctance. word 
processing, accts. payable, payroll, multi-user 
support and much more - all for $695 com- 
pleta FREE demo version. 

FI SOFTWARE 

RO. Box 3096, Beverly Hills, CA 90212 

_ (213) 854^)865 _ 

inquiry 688. 


ROMAR CHURCH SYSTEMS™ 

Membership-OI fields plus alternate addresses; labels, letters, 
reports any field($) Otfenng-256 funds; optional pledge; 
staiemerxs; post to 2S5x/yr. Rnarx;e-geo. ledg^ w/budget; up 
to 500 subtotals & 99 depts., month & YTD reports anytime for 
any month AlterxJance—8 service times. 250 es^nts per ser¬ 
vice; €0 consecutive weeks. Available (or floppy, 3Y» & hard 
disk Ad too shorti Write for free 46-page guide 

Romar Church Systems, Attn: BJB 

PQ Box 4211, Elkhart, IN 46514 

(219) 262-2188 


Inquiry 689. 
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SOFTWARE/ENGiNEERING 


PRACTICAL ENGINEERING TOOLS 
Hobbylsts—Students—Engineers 

CinCtfIT DESlON_CofnpQfis, menu selectiQnE fi^m 

basJc Qtectrlclty through circuit designs. 
MATHEMATlCS_CafnpMath, menu selections trorn 
general rruith through statistics. 
ANALYStS_CQn>F^iew. Anelysts et wavetorms 

and llttorsL PCyMSDO& $49 each. VtSWMC 

BSQR SOFTWARE ( 614 ) 491 0832 

444 Gotten Hd., GCtumbits, ON 4320? 


Inquiry 690, 


AffordablB Englneeilns Software 

FREE APPLICATION GUIDE & CATALOG 
Circurt Analysis • Hoot Locus • Thamal AnaJy^ * Plcit' 
tEf Drivers • Engineering Graphics • Signal PTQCfissir>g 
• Acttvs/Passive Rller Design • Transfer Functioa/FFT 
AnaSysis • Logic. Simulation • Micrcslrip Desegn • 
PC/MSDOS • Macintosh • V3SA/MC 

BV Engineering * Professionst Software 

2023 Chicago Ava.. Suite B'13, Riversids, CA 92507 

_ (714) 781-0252 _ 

Inquiry 691. 


SOFTWARE/ENGINEERING 


Cli^ult Analysis — SPICE 

Non-linear DC A 'nwtalant; Linear AC- 
ft'^rstCHi 3B1 with BSIM, GaAs. JFET 
MOSFEX BJT dioct>ei etc. models* acraen 
graphics, tmpFOived speed end convergencs<. 

* PC Version 2G6 available at $95. 

Cell, write, or Check Inpuiry # for more info. 

Northern Valley Software 

233S7 Rothicck Dr., Ftai^cho PqICe CA 90274 

_ (213) 541-36?7 _ 

Inquiry 696. 


FREE ENGINEERING MAGAZINE 

Pafsonal Engmseting is a monthly magazine sent 
tree of charge (USA only) to scientists/engineers 
who use PCs tor technical applications- Topics 
each month Include Inatmmantellon • Data 
Acq/Control * Design Automation, To receive a 
Free sample issue and qualification form either cir¬ 
cle below or send request on letterhead to: 
Personal Engineering Communications 

Bo* 1021. BroOWina ^AA 02146 


Inquiry 697. 


SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 

Geological softwens tor log plotting, griddingtoonlour- 
ing, h^rotogv, digitizing, 3-D solid modelling, syn¬ 
thetic selsmogfann, fracture analysis, image process¬ 
ing, scout ticket manager over 50 ptogEame In 
catalog. Macintosh too! Please call, or write, tor Free 
CatalogI 

RockWare, Inc. 

4251 Kilpllna SL. Suite 595 Wheat Ridge, CO SC03S USA 

_ (303) 423-5645 _ 


SOFTWARE/GRAPHICS 


PC TECHMICAL GRAPHICS 

TFKMAP is e graphics litirary tor the EOA or Tecmar 
Graphics Masim Similar to PLjOTIO. indudes WINDOW, 
VIEWPORT, AXISl Support far HR H! plfllteis. Curve 
fitting, complete plotting program. Log, semNog, multE 
axis, 3^ contoura. deny F^rnslla (Aug 66 'As 
good as any I have ever sean..T Demo disks, llteratuire 
availatyja. 

Advanced Systems Consultants 

21115 Devortshiie Si. ^*329, Chalaworth, CA 91:311 
(SIB) 497-1059 

Inquiry 702. 


VERSATILE DSP & DISPLAY 

PC DAT A MASTER Is & DOS shall: which tntegralea a 
full set of signal processing luncttons: flexible graphics, 
date frie math, DSP utilities, data samplingrgeneiraiiQn'. 
end interactive help. Support tor CGA, EGA, VGA, Here 
&. ATBT. Add custDin analysis or graphics functions 
easily using your favorite oompitor. $135. Toolkit $4S. 
Damo Its. 

Durham Technical Images 

P.O. Box ?2i, Durham. Naw Hampshire 0i3f]Z44}O72 

_ (603) B6B-5r74 _ 

Inquiry 692. 


EC-Ace ANALOG CIRCUIT ANALYSIS 

Itoo can altord to get Started with EOAce, a subset of 
the powerful EGAr2 circuit slmuiator. Includes ell the 
basics and buiFt4r> graphics. 

• fiC, DC, terriperatUFe; Translenl 

* A fuil 525 pg. ECA^ manual. 

i tmeractivB, twice as fa^ as SRCE- 

EC-Ac« 231 IBM PC ot Mac $14& 

Call 313-eB3-ast0 tor FREE DEMO 

Tatum Labs, Inc. 

1479 Mark Trvain Ot., Ann Arbor, Ml 43103 

Inquiry 696, 


lUH^oGeomBtry Uliraiy 

150 2&3 dimenstonBi routines, irtgtudes Imiersecitorts, 
Taostomiatkini, Equatkim, HtodsnUinesv F^fspacthn, CUrws, 
Areas, lAjIumes, Clipping, Pfsries, VMCfs, Distance, 
Ftafydecomp IBM PC and Comp. MAC. MSDOS 2+. Turbo 
Rescel, Turbo MSG 4 1Wt« Paseaf MAG 400 pg. manual, 
source coda. $14995 + SOD S$H. Fbrw?i add IIGjOO VISA. 
MG Chk. PO. 30 guaranMa. 

Disk Softwara, Inc. 

2116 E. Arapaho Rd,. #487. Rtohardson, TX 75081 
(214) 423-7288 FAX: 214-423^5 


Inquiry 703. 


Engineer’s Aide 

Join the Desktop Engineering Revotutionl 

" PipelinB/Ductworti: Sizfr^ • OriltoafContral Vahre Slzltrg 
. Pump/Fan/Cempf. Sizing • Projact FinaociaF AraFysra 
' Heat Exchanger Sizing • Conversion Cateulator 
• Fluid PropertNea Ubrary * Spediiceiiori Wiiter 

Above progrBina in one stand alone Integrated 
package for $885. For IBM PC A IHwHntosh. 

EF>COlS| 

t^BOO-aBT-asIS P.o. aox g7D, woodsjseiti, oh *3793 

Inquiry 693. 


TRICALC 

Three Engineering Qalcutotors in orw MS-DOS software 
Irviudae: 1 ) FlA lundion Scientific catcufator 2) $TAT 
Calculator wiih link la Loti^ Gemrate oustom feporta 3} ^ 

step Progrornifiable Calculoftor. 126 varrables. Pr^ ihe pro 
gram and answers. Auto irxxjtenor checking and comeidsen' 
sitive help. $49,95 

14 day money-back guarantee if not delighted 

MCAE Technologies, Inc. 

3474 Nova Scotia Ave,, San Jose, CA 95T24 

_ (408) 371-6095 _ 

Inquiry 694. 


SIIMULATION WITH GFasrPC 

eRSB/PC” is an IBM personeJ computer Implemenla- 
lion of the popular mainframe simulation tonguage 
0PSS. Graphics, animatton and an extreniely interac- 
trvB envinonment aJow a totally new view of your slmuia- 
ttona. Simulate complex real-wDild systems with the 
most InteTiBctlve and visual yet economical slmulatton 
software. 

MINUTEMAN Software 

p.o. Box 171/Y. Stow, Masachusetls. U.S.A 

(508) B97-566Z ext. 540 (800) 223-1430 ext. 540 

Inquiry 696. 

3S6 BYTE- DECEMBER 1988 


F A N S I M™: FFT Solutions 
Frequency ANalyels end SIMuletion 

FFT and inverse, to and from time domain data. Find 
Transfer Functions, find pates and zeros. Bode plots^ Ny- 
qiiEt ptots, tables of roots, or polyriomlal ooflffiaerts. Rnd 
dosed loop fesponse, DoneteticHis, ^ 42 fundtomt See 
BYTE, October 1900, pg 33 From the makers oh 

T U T S I M Products 

200 Galilbmfe Ae., #212, Pata Altn. CA 34306 
(418) 325-4SOO 

Inquiry 699. 


SOFTWARE/FINANCIAL 


SOFTWARE STYLED FOR EASE, 
SYSTEMS STYLED FOR VOUi 

Fof OtmpiJErSK^™ A penpOa^ Nlsfcaiel eestartng Pl^ 

am cu mauABKETlNG hOtunE aDoa3;FS^ fim COnoelitM 

BSbnAs, laSl gnJoEBcrd ssmCa. 

Loan SChecrJ® EWpersrI. SOWw THE 

NEFI SSaaS, QUIK LABELS $3935,. QUICK CHECKBOOK 13936 A 
QUtK AUORnZATIDM $2B35. CKSTMCMSA SHppfld UPS. 
PFtODUCtSa S^IVtCES GLHRANTEEPI GALL lOtW 80063^56?^ 

&OFTECH INDUSTRIES, INC 

RD t, Bax 11W, DepI B12, Hushesvllla BV 17737 


Inquiry 700. 


SOFTWARE/FORTRAN 


FORTRARTT PROGRAMMERS ASSISTANTS 
FREE YOU FOR MORE CREATIVE WORK 

A^tSTAHT \—12 productivity tools (beaufifier, checker, 
documentoq IlficAtt rrieka, aeikn etaj & a touce^xarv 
with 509 essedtfel subfoutines, (M&(X^ S245 
ASStSlANT i-POfTmAN?74[yC trsisidor wllh run-Ume 
Cbrery (source) A 4C picducttvilv tools. $475 demo 

$10. 3C>day manay back guaranlBe. OffflER NOWIt 

MIcfdTools 

1IW2 e. ei CaiRli» Rial #5^ Sunnyvale, CA B40B7 
_ (4M) 243-7taa _ 

Inquiry 701. 


S E G S 

Scientific & Engineehihg Graphics System 


See mat's New " pg 82. BYTE June. 1980 
tog, A Linear Axes: curve FItling & Smoothing 1-2-3 In- 
tarnoe: NLjnsrlc SprsffilshaefL. Supports all Vkteo Standards, 
PC Prinlers & PtottBrs. 10 Curves wfSOOO points each. FIlb 
much mom. CbH today. 

Edmond Softtfvere 

3B17 WirHlower Drive 1-405-8424)550 

Edmond, Oklahoma 73013 1-000-992-3425 


Inquiry 704. 


FPLOT PEN PLOTTER EMULATOR 

US0 your dot matrlK or laser printer as an HP pen 
plotter. Fa^ hi-res output. Eine width. Indudas 
VPLDT virtual plotter utaity to capture ptotting com¬ 
mands. Supports NEC P5/P6i IBM Proprinter, Ep¬ 
son LOfMX/FX, HP LaserJet. Uses Hercules, CGA, 
EGA Of VGA for screen previa^. $64 check Or m-a 

FPLOT CORPORATION 

Suite eo^ 24-10 Steinway St.. Astoria, NY 11103 

_ 212 - 4 ia -8469 _ 

Inquiry 7D5. 


GRAPHICS PRINTER SUPPORT 

AT LASn Use the PrtSc So make quMly scafeof 
B&W or cofor raproductions of your disp!^ on sny 
dot matrix, infqei or .laser printm: GRAFPLU3 sup- 
ports sis vpfStortS of PG Of iWS-DOS wish IBM (fnd. 
EGA, VGAJ, Ikama^ and ii&wSo$ graphto^ fioairfe. 

Jewell Technologies, Inc. 

4740 44th EW, Ssatt^ VW 9B116 

800-628^2828 X 527 (206) 9374061 

Inquiry 7D6, 





































The BUYER’S Mart 


SOFTWARE/GRAPHICS 


SOFTWARE/LANGUAGES 

1 

SOFTWARE/MUSIC 





FORTRAN PROGRAMMER? 

No^u cm call 2^7 end 3-D graphtcs rouilfiea withlri your 
FORT RAN program. 

GRAFMATIC acrewi rautrrwre $135 

PLDTMATIC: ploEler driver laSL 

PRfNTMAnC: printer driver 135 

Rir Ibe IBM PCt >CT. AT A. compelibles. Ws supfsort a 
vBoer/ Of coTFiptfeR^ gmfihico bds., pitotters and pfiniofa. 

MICROCOMPATIBLES 

301 Prelude Dr, Dept B, Silver Spring, MD 30901 USA 
(301) 503-0063 


FORTRAN tor Macintosh 

Language Systems FORTRAN is a lull-teatured FOR¬ 
TRAN 77 compiler integrated w/MPW, Full ANSI FOR^ 
TRAN 77 plus WX-typu axtsnslons. SANE numerical 
calculations A data types Inch COMPL£:X'16 68000, 
68020 and 60861 o^ct oodeL Arrays greater ihan SSK. 
Link with Pascal, C. Ma^iApp. $359 w/MPW via air. 
MCA/iaACheck. MAC4, 3E, Mac II. HD rsq. 

Language Systems Corpu 

441 Ca/lEale Drfvsv Hflmdan, 22070 

{7D3> 478-Ot61 

1 

IBM MUSIC FEATURE CARD! 

PpHoo card with S wice, muiti-tinibral MIDI ayrriheeizar on 
board. Incfudes 240 piBixegrammed It^maha sounds, 93 pn> 
^^mafate patches arid s MIDI Inteutnhru telorfaca. Use two 
cards to dcubfe cspacJlIes. An afl-tivone MIDf Studio ter IBM 
end itximpaiiblee ter onfy $495, Software available ter rocond- 
teg, arranging and educatteni^ needs. Fteckagea rocominended. 
Deoiera. Catalogers. &. \AHS call for diacount schedule, 

Dittfibuted by MIX BOOKSHELF 

woo Hollis St., #12, Emeryville. CA 94603 (41S} ^53-33^ 

1-800-233-9604 

Inquii^ 707. 

Inquiry 713. 


Inquiry 719. 

SOFTWARE/HEALTH 


SOFTWARE/PACKAGING 






MEDiCAL^ENTAL SOFTWARE 

American MediCil Softwera's Med^caWeetaJ Otirce Managenwnt 
Systeina (I3A95) and Office BINIng Syfiami (S1A95$ are eaay Id 
use on any IBM FC'XMf PSS or ccnrpdiUa Munksar cepabllit»B 
and occepljanail aupporl services are standard, IBM nr TANGY com- 
pulete, al audstantiial savings, and Ikrancing BvailBb4B irittr each 
software purcbaas. Accumutellve Drsccum ter AMS approv¬ 

ed ttolue Added HeseHsrsF C^l for addSttenal iritormafion or demo 

AMERICAN MEDICAL SOFTWARE 

PD. Box 238 Edwardsvllte. IL 62025 
600-423-6836 616-692-1300 


SUBPROGRAM LIBRARIES 

Five wjfumefi of aouroecocie: Math, StaesOce, Graphics, DOS 
& BIOS & I/O functions. Spectroscopy. Up to 93% lesa user 
code with our fully lasted Nbrary. Manuels with examples 
guaranfee fast success. Rjrtahltity Inauted ter BASIC PASCAL 
under MS-CNOS^ Ma£>OS, VMS^ MP30Qi Prices slBri $14S per 
volume. 30 day $ hock, VlSA^MCmO. 

Scientific LOGICS, Inc. 

21910 Aicpiar Ava . CupOritrux CA 95014 

P/r,# 40ff^6-357S Compotorvm 74017.66S 


HAflD TO FIND COMPUTER SUPPUES FOR 
SOFTWARE DEVELOPERS E POWER USERS 

Cloth bindeia & sfipcasee like IBM's. Virryl birvdere. 
boxes, and folders In many aLz^a. Disk pages, 
envetopes. & labels. Low quantity liqpriitlng. Bulk disks, 
Everything you need to bring your software to market. 
Disk and binder maltera. Much mora! Low Pricasi Fast 
service Call or write lor a FREE CATALOG. 

Anthrcpomorphic Systems, Limited 

373 E. SI. Charles Rd . Lernbenl, IL 6014B 
. 1-eOO-OEAL-NOW 312-629-S130 

Inquiry 708. Inquiry 714. 

Inquiry 720. 


SOFTWARE/INVESTMENT 


Compam cnwr 1;3G0 Mutual Funda wtih BuBlnesa Wsek's Mulual 
Fund Sootvboond Rruf mjf CM PCorwnpetlbla Ll« ttmiita rwru 
eomnunds itiHMiKh and «non Mr 25 Intorniaticn iMdt i4aad- 
dttkinal BdftwAiO itoqulrad. IrorispanB Osally ID Lotui 
SHich. loMJ, ovecaQa isnlt dlaptiyand print rspoPte—tfOia (oucii 
ol a hayl 

OiUy «IU« Udk tOf on Eqpjltv W IntiVpw OdvOt 
riKWI p«f lu&teMprflan 4^ eHiHf Ite EquHy v Rut UBlon 

tnana tor a oiaiKfWian to bolh Hnston {■ BA^topa at 
OnJarnw or rsmlm moiB Infnrniflljqri Cy qalting 
(in llllnola, dll 1-312-25a'92a2; 

Dr wHit 10! Business Week Diskettes 

PO BtH eai. Elk QrM, il BOOOfi 


Inquiry 709. 


EASY TO C 

The C Workshop IntarajOtivs software teaches you 
Q Do reel C program exerotses with bulIMn editor 
and compiler. Feedback guides you to solution. 
All you need to leern C; Including our 3&4-page 
book. $69.95 + $6 Ship. PC Compatibles. 
MOVfSA/ABchock. 

Werrieraft 

Pbnnimar Ave , Oakland. CA S4S19 

_ ( 800 ) SBS-oesa xsss _ 

Inquiry 715. 


SAVE SAVE SAVE SAVE 

LET’S TALK LABELS 

m do diBk labolB tSH” « 3^^) 

• Sattar • Fattar « Chaapar ■ 

Bacauaa wa apacJaJtzB In disk labels. . . Let's Talk 

bI» tiave iyvak Sleevaa 
Mallafs • HiridonB • VJnyl Pmgas 

Wb are B cornplete software packaging service. 

HiC4> & Associates 

S303 Cinelnnatl-CotumbeB Hd., wast Chasiffi; OH 45oee 
S^?77-0l33 _ 

Inquiry 721. 


CHARTS & TRENDS 

CyndTech Security Analysis tor SSO; 

" enter security price dale leel. 

• chan price history quickly. 

• estiinato trends to predict price dlirectlon. 

■ know change relative to market, 

• spot support/resislanoe levels. 

■ IBM COA/EGA/MCGA graphics & DOS 2.0+. 

Write now: tree summary. Demo $5+NY tex. 

Cynosure Software 

RD. Boii ^ Pspt. a SyracLSff, KY 13299 (315) 4e&-3594 



Inquiry 711. 


SuperFunctlons by Greenleaf 

A complete set of advanced C functfuns for the pcotos* 
slonaji developer. SuperFunctlcns allows ^ te break 
the B40k barrier. Institute mouse capabilities, and use 
advanced Smg and dale toncOor^s. Over 300 tunalons, 
Indiidlng windows arid menus, all designed to help the 
busy prcfi^icnal develop advanced C language 
epplicstlons. 

Greenleaf Software^ Inc. 

(900) S23-9930 

_ (214) zsB-asei _ 

Inquiry 712. 


SOFTWARE/MAPS 


MAPfT 

Make your own MAPSIt 

Simple to produce maps with your data. 
Includes most country and slate oullinea 
Any printer or HP plotter 
Only $95 for MS-DOS or PC-DOS 
US County Outlines available for $95. 
QSC Box 778, East Unsing, M! 4aa26 
(517) 641-4428 

Inquiry 716. 



Inquiry 717. 


What? YouVa ji«Yar sssn 

a complex function? 

Try ffy - The Complex Variables Graphing 
Package tor PC's whh CGA/EGA 

“Let our animated screens show you 
what the printed page cannot*' 

Lascaux Graphics 

(212) 654-7429 

Inquiry 718. 


SOFTWARE/PRINTER 


PRINTER GENIUS 

PCTwertuI memory resident printer management • Cnn- 
Irul printer fealures (torn menus or within documonls 

• Print apool lb disk files dr memory • Background prlirt 

• File a directary bnwse * Ecflt small text * and more. 

• User trlendly pop-up Bcreons * 92 page manual * 
Preset ter all printers • Completely flexible • PC 
MS-DOS • $69 + S4 Sftt * VISA/MC 

Nor Software Inc. 

527 3rd Awe.. Suite ISO. New Vbrk, NV 10Ot6 

_ (212) 213^111 _ 

Inquiry 722. 


SOFTWARE/RELIGtON 


THE ULTIMATE BIBLE! 

"GniSra^iTi^ . . siyihtorj'cBlBcr" Doya PG Usg. Ttit Bookmoalar'* 
Bibta to lh« wbftd'a mOet pAndril Btbto study pmgramt FBOtures: 
UfJstjTpsssedsBarcrijrisjf Rnd wofd/phfaso srDi45Si pfOMmilwfi. 
exckjaona and moral * Awisana' oommaTlar)^ Cfeele your own 
nodes right wlhin tesi (Sav^bhn^^rch, i^) * Pop-ijp memef 
Ftelp raport bookmark and more si pop-up Easy to team and 
usef • 3 £kc% mon&y back puaranteer * NfV or HiV awtfatitef 

PRICES REDUCED CALL 

KOALA-T SOFTWARE 

3^ Wjng Bl., Sulla m Sw CHsgi^ CA IKTIQ tlrrio) 

_ BOO-642-1144 VISA, MC, COB 

Inquiry 723. 


SOFTWARE/SCANNERS 


Oi^tlcal Charoctor Recognition 

St^ feiypw^: PC-OCft* software will convert typed or 

K i psb^ kto edbftjle ted lies kx your wxd 

with HP ScajvJeL Panasonic and mo«i ciher scan¬ 
ners. Supplied with 16 popular terte User trainabte: you 
can (each PC-OCFr to read virluafly any typestyfe indi. 
(oraign fonte. Proporlional text matrix printer output 
copes OK. $366. CheckA/lSA/lvOAmExpCOD 

Essex Publishing Co. 

pa Bok 301. Cedar Grove/NJ CTOOS 

_ (201) 783-6940 _ 

Inquiry 724. 
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SOFTWARE/SCIENTIFIC 


DATA ACQUISITION & ANALYSIS ON PC’S 

• FfM ippHcalion aasManc*. IM iic about your DSP. procaaa ooniroi. 
A/D or OA naodOL Our aapefl artgirtaartno atafi arM prewlda you wim a 
ayateffl aolulkm to ■ your naoda and budgat. 

• Aff} « IEEE 488 bowds hom MatraByla. Scianidic Soiufiotu and 
Analog Oavicaa 

• Analyaii tolhaara induiSng PRBAE FACTOR FFT aubrouUna Ubrary. 
FOURIER PERSPECTIVE U aduancad Inaar ayrtamt anatym 

• Menu driven solhvara Irom Unkal, Laboratory Tacbnologles, Oubwi- 
Curtia. and Goldan. SdantMcAnginaaring 2 & 30 graphici. 

Saa ‘'Whara Naar" page 90, BYTE July. tM8 
LOW PtUCa—SaOaWetlOH OUARAMTEBD 

ALLIGATOR TECHNOLOGIES 

RQ Bok 9706^ f=buntain VWlay, GA 9270B 
W. (714) BS0-99M FAX. (714) 850-9987 Mg. ALUQATOR 

Inquiry 725. 


POWERFUL EQN SOLVER 

$99 RISK FREE OFFER WITH FREE WORD PROCESSOR! 

• "A real Baruin" IEEE • "Dev. over 40 years by aerospace vets" 
EE TIMES • Defines new functions" £r»b Tools CURVE* • Graph 
resuto ACROSS SINQULARfTIES • Chwige pwametersibondilions 

• Rl 60th ocder curves (polynomials) to importtd data • CX)M- 
PLEX/raal roots • Coupled Diff Eq • Indefinite Integrals • Mora 

• MS-DOS, 640k, gr^jhics card 

CaN Today/800Ai21-0849 x 330 
8:30-6:30 PTime • VlSA/MC/AMEX/Check 

Curve Systems International 

_ 747 Morerto Are., LA, CA 90049 _ 


Inquiry 726. 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 

FOR THE IBM PC & COMPATIBLES 

MICROCOMPATIBLES INC. 

301 Prelude Dr., Silver Spring, MO 20901 

_ (301) 593-0683 _ 

Inquiry 727. 


*powerful and easy to use.." 

Ask for our tree 16 page brochure with complete 
piDduct descriptiofts and detailed technica] applica¬ 
tion notes (and for a brief description of two of our 
products see "What's New", Byte, page 84, JutyfSS). 

MIcroMath Scientific Software 

2034 East 7000 South 
Salt Lake City, Utah 84121-3144 
(801) 943-0290 


Inquiry 728. 


Scientific/Engineering/Graphics Libraries 
Hirbo Pascal, Turbo C, Microsoft C 

Serxf for FREE catatogue of soflware tools for Scientists and 
Engineers. Includes; Scientific subroutine libraries, device 
independent graphics libraries (Including EGA. HP ploder 
ar>d Laserjet sup^), scientific charting Nbraries. 3-0 plot¬ 
ting library, data acquisition libraries, menu-drivan process 
control software. Msrsions available lor a variety of popular 
languages. 

Quinn-Curtls 

1191 Chestnut 8t., Unit 2-S, Newton. MA 02164 

(617) 965-5660 _ 


Inquiry 729. 


Scientific Software 

Scientific CALCULATOR parallel processing & 
graphics, Sci.NOTERAD tree-form data management, 
DIALSEARCH literature searches, SCLGRAPHPAD 
and SCl.STATPAD graphics-aided data analysis 
(tog^semilog plots, error curve fit. more). From $85- 
On 5Vk and 3W” MS-DOS disks. 30 day $ back. 
V)SA/MC/P.O. Also see our ad under LANGUAGES. 

Scientific LOGICS Inc 

21910 Alcazar Ave, Cupertino, CA 95014 

(408) 446-3575 Compuserv 74017,663 

Inquiry 730. 

358 BYTE* DECEMBER 1988 


SOFTWARE/SECURITY 


KEEP YOUR PC PRIVATEl 

MicroLocfc PC Security Software protects MS-DOS files and 
programs from unauthorized access. MicroLock features 
unlimited passwords. Quick Encryption, Locks Directories, 
Hides fHes, Locks EXE and COM files, uses one simple con¬ 
trol menu wfon-screen help! 

Only S89J95I (+S3 a/h) 30 [MY MONEY BACK GUARANTEE 
Ctwck/YisafhHC 

MIcroNIche, Inc. 

The Summit, Suite 110, 4350 Brownsboro Rd 
Louisville. KY 40207 

Orders: (502) 803-4526 _ FAX: (SOZj 893^*503 


Inquiry 731. 


KEEP YOUR FILES TO YOURSELF 

Protect from the competition all your PC/AT sensitive 
files. Use the ultimate data security program; 
ENCRYPT 

EASY! FASTI RELIABLEI No hard disk required. For 
extra safety, do all your file transfers using coded data. 
ATTENTION; Coded data is unbreakable. 

$50 30 day $ back 

R. T. RATO 

Est Luz, 173-3E 1600 LISBOA PORTUGAL 


Inquiry 732. 


HANDS OFF THE PROGRAM** 

• Locks Hard Disk. • Restricts Roppy Use. 

• Protects Subdirectories. 

• Normal Use of DOS Commands and /Application Software 

• IBM PC. XT AT and Hue Compatibles. 

- DOS V20 and Higher. Hard Disk System 

- Keep Other People's HANDS OFF Ybur System 

$89 J5 V1SAA4C 

SYSTEM CONSULTING, INC. 

314 Canterbury Dr.. Pittsburgh. RA 15238 

(412) 963-1624 

Inquiry 733. 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Extremely fast Sort/Merge/Setect utility. Run as an 
MS-DOS command or CALL as a subroutine Sup¬ 
ports most languages and Retypes including Btrieve 
and dBASE. Unlimited filesizes, multiple keys and 
much morel MS-DOS $149. XENIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 

PO. Box 678 - Zephyr Cove. NV 89448 


Inquiry 734. 


SOFTWARE/STRATEGIC 


WANTED: CEO, Compaq Corp. 

. .or Microsoft, or Chrysler, or Union 
Carbide, or Georgia Pacific, or. .. 

aunrwM Susumm bmulabon lonvMr* puW you boMnd 

the dMli ol aonw ot th« moM pow r ful buoinoM (••dtr* Vi Amarica. Vtou 
mow Vw daoiiiana m aAh oampaMton, you •« *w WtWw you loco 
ttw conaoquoncw. Thi> *E«in|| limuVWOA tws iouilMn CiW ExocutiM 
poWtontopWL and m mwMbtm in both PC and Mac tomiala. Only SCUSS 
pub you In ana ot ITmV ihoaa. AddHonal cataa MalMiia lor only C9S& <plu> 
S&OO ihaiping and handlingd IbonMr, ortormomlntomiaVon, pMaiacal. 

BUSINESS WEEK 

cA> Sbaiagic Uanaeamarv Group. Inc. 

3624 Market Street, Philadelphia, PA 19104 

_ 1-800-44S-7D89 _ 

Inquiry 735. 


SOFTWARE/TAX PREP 


W-2 & 1099 ON FLOPPY 

The M/K3 COLLECTION or programs make an IRS/SSA FOR¬ 
MAT floppy from a data entry screen or imported ASCII file. 
Iridudes manual and application forme. 

• Used nation wide • Menus, user friendly 

• Step-by-step data entry • Prints W-2 & 1099 

• Free phone support • PC compatible 

Illinois Business Machines Inc. 

Department M/VG 

1403 Box 310 Troy Rd.. Edwardaville, IL 62025 
PH. ff (618) 692-6060 


Inquiry 736. 


SOFTWARE/TAX PREP 



APRIL 15th^ 

Tax preparation package based on Lotus 1-2-3, 2X> for 
IBM-compatible PC im/ 512K. Indudes 1040,104QA. all 
Schedules & 12-f supporting Forme. IRS-acceptable 
printouts (except 1040,104QA). Easy-to-use menu func¬ 
tions & Help files. 1988 Version $49.95. Lowcost ‘87 
demo available for '88 tax planning. 

JD Enterprises 

RO. Box 658 St. Ann MO 63074 

(314) 427-3353 

Inquiry 737. 

1988 TAXES 

FAST, EASY, ACCURATE 

IBM/Compatlbles, 256K, DOS 2D-f. Commodore/ 
Amiga, 512K DOS 1.2-t-. Prints forms, audits taxes, 
multiple returns, saves to disk, forecast 1989 taxes. Save 
$5 order by 12A31/88 ONLY $29.95 Add $4 S/H, MA add 
5% Sales Tax. Check. MOi, Credit Cards. 

Quality Business Systems 

RO. Box 805, Hudson. MA 01749 
1-800-225-5800 

Inquiry 738. 

SOFTWARE/TOOLS 


NATURAL LANGUAGE SOFTWARE 

Usa JAKE to create a front end to your database, game, 
or graphics program) JAKE translates English queries 
and commands into C function calls and data structures. 
JAKE offers context-sensitive semantic processing; in¬ 
terfaces easily; <64K mem. 

$495. INTERACTIVE DEMO $10 

ENGLISH KNOWLEDGE SYSTEMS. INC. 

552S Scons valley Or #22. Scotts Valley, CA 950&6 

(408) 438-6922 

Inquiry 739. 

STATISTICS 


STATA 

NEW RELEASE NOW AVAILABLE. Even better 
graphics, expanded on-line help, and much more. 
Still only $590. Quantity and Academic Discounts 
available. $20 Demo. Call toll-free for more infor¬ 
mation. AXA/ISA/MC. 

1-800-STATAPC 

Computing Resource Center 

10801 NanonaJ Boulevard. Los Angeles, CA 90064 
(213) 470-4341 

Inquiry 740. 

THE SURVEY SYSTEM 

An easy-to-use package designed specifically for 
questionnaire data. Produces banner formal cross 
tabs & related tables, statistics (ind. regression) & bar 
charts. Codes and reports answers to open-end 
questions All reports are camera-ready for profes¬ 
sional presentations. CRT interviewing option. 
CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr., Dept. B, Petaluma. CA 94952 

707-765-1001 


STATISTICS CATALOG! 

If you need statistics for IBM PC or Apple II. call 
us and let our technical advisors help you find the 
statistics programs you need. 

Write or call now to gist a FREE catalog of statistics 
and quality control software. 

HUMAN SYSTEMS DYNAMICS 

9010 Reseda Blvd.. Ste. 222 

Northridge. CA 91324 

(800) 451-3030 (818) 993>8536 (CA) 


Inquiry 741. 












































The Buyer’s Mart 


STATISTICS 


STATISTICAL NAVIGATOR"' 

Sialfitical Navigator an synim using A1 stmteglaa to twlp 

guide Ihfl resflaidtar m tha aporofKlaltslfltisth^l anal^. Bassd 
on ycur annwra^ suggests seveial srKdyses by euHablNity. 

It Mpla^B wtiBft t^e anBlyals d»9 and tww k flta your ot^edlves 
snd assumptions. Spacifil Intro prloa sg«L 9 &+a^K. 

VISA/hACMMEX/Pa 30 diy^guaramsfi 

The Idea Works, Inc. 

1W Wast BrJarviood, CdumWa, MO 65Z09 

1^00-537-4^66 314-445-4554 

Inquiry 742. 

MINITAB% a PC of cakel 

MCNITAB's intuitive cornmaiids are easy U> uss and 
rsmambar Faatur&s daacriptive statistics, regiies^ 
Sion, time series, chi-square, hkes graphics, much 
mom. PC v&rsion Ind, LOTUS interface, 30-day 
trial, network pricing. Call for FREE brochure. 

Mlnftab, Inc. 

3081 ErvtefpflM Dr„ SUrta College, PA n^i 

(B14) 238-3230 

Inquiry 743. 

STATISTIX*" il 

Comprehensive, poweriul and Incredibly easy^lo- 
use. Full screen editor, transformations, linear 
models (ANQUA, regression, logit, PCA, etc}, 
ARIMA, most standard stat procedures. Clear, well 
organized documentation. Satisfaction guaranteed; 
S1S9 PC DOS, $99 Apple II. 

NH Analytical Softvwre 

RO Box 13204, Roseville MN 55113 

(612) 631-2052 

Inquiry 744. 

StatPac Gold™ 

Vcfted Vtortd s Best Statistical & Forecasting Package 
in 1907 by PC World Magazine readers Six times 
more votes than the nexl closest competitor More 
comprehensive &. easier to use than ell othersL Gel 
the facte Call now (or your FREE brochura 
1-a00‘'32B-4da7 

WalonKck Assoclatos, Inc. 

aaoo Nicollet a, Minneapolis,, MN S5423 

(612) 366-9022 

Inquiry 745. 

UTILITIES 


MEMORY RESIDENT! 

THE MAGIC UTILITIES Only $49,951 

'POP UP A OOWPLETl DISK MANAS£R WITM THESE F&rTUFIES: 
Sorted drKAKy Uidngi tv Wna n4. pn cWb: Qcit:^. Pvl*l4 

'M'CTVft Ph^rujLnrv fism. JM 4 

■ A FULL FEJUUf^n APPOtMTllEVT SCHEDULEH AND KlEHlNDEft' 
Nwiral and lecurtwtQ appoNUmamfl i 4 > tnrougn SCR9 

■ ADDITIONAL UTIUTIES ALSO INCUUOED W THE SAME PRICEI 
Caiandat Oock. Socurtv LtwK SsMan B«iker 

ADVANCED SOFTWARE CONCEPTS 

Pn e<Mi 1508601 Capa Criral, FL SaSlS 

Seud chuck, or caJh (313) 772-0103 

Inquiry 746. 

ADVERTISE YOUR 
COMPUTER PRODUCTS HERE 

for as little as $425 in 

THE BUYER’S MART 

For more information call 

Mark Stone at BYTE 

603-924-3754 


UTILITIES 


BASIC FORMAT UTILITY + 

FDHMlArS SOURCE CODE WITH BOLD WRIADLES, OH 
KEYWORDS, UNDERLINED LOOPS, CfTHER OPTIONS. 
CROSS REFERENCE VARIABLES, CALLS, AND 
REDIRECTS. FAST ON SCREEN y^RIABLE TRACE, 
NUMBER^UN-NUMBER UTILITY AIDS PROGRAM 
DEVELOPMENT FOR LATEST BASICS. $£S00 (DOS 2+) 
MONEY BACK GUARANTEE 

AVID COMPUTING 

1012 MORSE AYE, fll, SUNNYVALE, CA SteOS 
(40fi) 747-0244 

Inquiry 747. 

MATCH PRINTERS TO PC 

For less than S30 Match Font and Match-a-Prlnter 
ere greai for foreign and eclenlific wniings. Gel all 
the characters you need from moal programs and 
printers (Apple & Epson printers, daisywheels, elo ) 
Greek, Frerich, Italian, Spanish, German, Swedish, 
Japanese, graphics . ., Ifou name iU To receive a 
FREE d^o diek uss the Inquiry # belcw or write to; 

MATCH SOFTVmRE 

6423 CcrUwster Canycn, Ncnti HDllymxHf, CA 9ie0&1113 

Inquiry 748. 

ATTENTION FORMAT VICTIMS!!! 

REARGUARD passwoni protects vou from accidental 
formatting of your hard disk. Not memory resideni nor 
modifies DOS, Cemipletiely automated inslaJIatlon. 
Manual and diabetta pmsHdad. 

OWLY SaSJQC + $400 SM VISA/MC/COO UPS B/R 

MICROBRIDGE COMPUTERS 

885 Sky Way 1125^ Sur Carlos, CA SteTO 

Ortter loll Tree 1^000-52^77 

415-593-8777 (CA) 2l£-d34-lB56 (NY) 

TtLEJt EZLINK 63873049 FA)£ 415-593-7073 

Inquiry 749. 

COPY AT TO PC 

Tha l,2mB drive has long been, known lo READ but NCT 
rellabfy WRITE on SIKikB WHfi ' CFYAT^PC''™ 

1 2mB drives CAN rsllaMy WRITE 360kB riopples saving a 
akX -tor a second hard disk. Of backup tape. "CWAISPC" (Not 
copy PnjtHCtBd) offera the prefwaWe SOFTWARE SOLU¬ 
TION.' OULY S7S+$4 &H VISWMCVCOD UPS B/R 

MICROBRtDGE COMPUTERS 

655 Skyway, San Cadoe, CA 94370 

Order loll free 1^00-523-8777 

415-593-8777 (CA) 212-334-1858 (NY) 

T^LEX EZLNK 62673009 FAX 415.593-7673 

Inquiry 756- 

The NOVA UTILITIES 

Twelve advanced DOS pnogramc that are Dn ewry 
oser'e wish list. Disk editor, file recovery, pdni-and. 
shoot winddw directory rnsnager, encrypt and oom- 
preBS hies, DOS command ilne qualifiers, find, 
view, delete, move, copy, moref Less tttsn per 
pmg/am atonly $69,95 complete with lOO-i- page 
manual. 

NOVA SOFTWARE, Inc. 

fO. 6<w Mbuquwqua NU $7i7e |S0S) i3».BtDD 

Inquiry 750. 

Recover deleted files fasti 

Disk Explorer new indudes automatiic r^e feccweiy. 'feu 
type in the deleted nie^ namei Disk Explorer fnda and 
r^of^ ii Disk Expforef also shows what^ reafly on disk: 
view, change or ermte formate, change a fiiefe status, 
change date in any sedor. IvIS-OOS $75 U.S ChscWCredlt 
card welcome. 

QUAID SQFrmRE LIMITED 

45 Charles St. E. 3rd R, 

Toronto, Ontario, Canada M4V 1S2 
(416) 961-6243 


UTILITIES 


LOGGER® 

Logger, Ibf EBM-PC and corrpaitihles, tracks and reporls: 
User, Time on. Time off, Directoflee used. Programs 
used, Frograrn atart/and Uma, and calculates totals. 
Tracks dlractorles/fHes^ Opened, Created, Renamed, 
Deleted. Complelely transparent. Retails for $7495 wllh 
quantity dteceunte available. 

System Automation Software, Inc. 

6555 lafi Sl„ Silver Spring, m 2tteio 

1-800-321-3267 or 1-301-565-8030 

Inquiry 751 

FasTMsve^ 

FasTfi^Ys, for IBM'PC and compatlhles, indexes 
your wordprocessirig documents to Instantly (< 1 
sec.) retrieve text using your search expressions 
(boolean statements, phrases, spelling variatioiTS}. 
Retrieved text can be edited, printed, and saved 
to disk. Retails for $99. Olsoounte available. 

System Automation Software, Inc- 

0556 19th SL, »IWT Spring. MD 20910 
1-000-321-3297 m l-^-SSS-SPflP 

Inquiry 752* 

$79.95!! 

Order the BED Utilittes ncwl Programs include' 
Disk cache speeds hard and fbppy disks. Pfinler 
spooler. 8atch file compiler sp^s batch files. 
Path commaod for data files. Wild card excep¬ 
tions. Sort directories. Over 10 more programs. 
ISM PC, Visa/MC. Send for free catalog. 

The Wtenham Software Company 

5 Buflsy a, Wsnham, MA 01984 (506) 774-7036 

Inquiry 763, 

WORD PROCESSING 


FARSI t GREEK / ARABIC t RUSSIAN 

hlflbim ei\ Europaan, Scardlnavian, plus either Hindi, Pun- 
JatH, Bengiiti, GuJanaii, 'femil, Thel, Koreafi, Viet, or IRA. Fult- 
teetured midtl-langueigfl word processor supports on-screen 
lorslgri charafXars and NLQ fHlming wllh no hardware 
modificatlorie. Includes FOnt Edltet; S355 del metrlx: $150 
add'1 tor iaur; $19 dema S/H tn U SL Incl^f. Req. PC, &40K, 
grapbice 30 day Guarantee. MCfViSA/AMEX 

GAMMA PRODUCTIONS, INC. 

710 Wilshirs Blvd., Suite 6091 Santa Monica, GA 90401 
213^394-8622 Tlx; 51OSOO0273 Samma Pro SNM 

Inquiry 754. 

PC-WrIte 3.0 — Shareware 

Fast, foil featured ward prooosaof for IBM PC Wow 
edits tengo files & multiple columns. Also spell 
check, majimerge, netmming, ASCII, and macixi®. 
£asy to use—optional menus. Supports 500 
printers inci, lasers. Software, guide and tuiortai on 
disk: $16. Registration with manual, telesupport, 
riewsletter arxJ 2 updates: $69. 

90 day money ba>f^ guarantee. VtSA/MC. 
QufckSQft 1-a00^S86-6D96 

219 First Ave. N., #224-ByTP, Seattle, VW 9B109 

Inquiry 755. 

COULD FILL THIS WHITE SPACE 
For Information 

Call MARK STONE at BYTE 

603-924-3754 
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Mail OfdH- EtecImnJCs ■ Worfdwid# 


ameco 


ELECTRONICS 


Mail-Order Electronics 

24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-5PM PST) 


NEC ygo & V30 CHIPS 


lit* pt m Vuv ism pc «nct 
Incmse Speed by upto 30Vi] 


UPD 70108 -S (Shhk) m Cbip. 7.49 

UPD 70108 -S VM Chto.$ 10-75 

UPD 70108-10 noMBti V 2 t] .$ 12.95 

UPD 70116-8 ( 8 WH?:) W 30 Chip,.$ 9.95 

IJPD 70110-10 nOMHz) V 343 Chip.$ 16.95 


7400 


Peri No. 

T-fl 

10+ 

l^rt Hq. 

1-9 

10+ 

7400. 

. . .29 

.19 

7405.. 

. .. .60 

60 

7402. . . . 

. J39 

.19 

7486. - 

. . .45 

.35 

7404. , , 

29 

.19 

7409. 

.. . 105 

IBS 

7405. . . . 

... 35 

25 

7400. 

,4'9 

39 

7406. . . 

. 29 

29 

7493. 

. . . .45 

25 

7407. . . 

... .30 

29 

74121. . .. 

., . .39 

29 

7400 - . . 

... 35 

25 

74123 . . - 

. . .49 

29 

7416 , . . 

. , 29 

.19 

74125 . .. 

. . . .55 

.45 

7414.. . . 

... .40 

29 

74126 . - 

-. , -55 

A& 

7416 

. . 35 

25 

74143. . . . 

... 4.95 

425 

741 7. . . 

. . 25 

25 

74156 . 

.. 12S 

125 

7420. - . - 

. 29 

.19 

74154 

125 

125 

7430. . 

. . .29 

.10 

74156 . . . 

... 1.49 

129 

7432-. . 

... 29 

29 

74173 , . 

.79 

.59 

7436 . 

, . 39 

,29 

74174. . . . 

... .59 

.49 

7442 . 

. . ,49 

.39 

74176 . . . 

... .59 

49 

7445, 

, , 79 

.69 

74176. .. . 

... .79 

.69 

7446 . .. 

... 29 

.70 

741B1. .. 

... 1.95 

1.65 

7447. . . . 

- , 29 

.79 

74109. . . 

... 1.95 

1.B5 

744B 

.. 1.95 

125 

74192. .. . 

... .70 

,09 

747Z . . . 

... 29 

29 

74190. . . - 

. , 125 

1.75 

7470 - 

.. 39 

29 

74Z21. . . . 

.. . .99 

.09 

7474. 

.. 29 

29 

74272 . . . 

.125 

1,85 

7475. . .. 

.. .49 

39 

74366 

. .59 

.49 

7476. . . . 

.... .45 

25 

74367. . . . 

.. . 69 

.40 







74L3 

7 41-SOO. - 

-... 26 

10 

74US165., 

. . .75 

.65 

74tJS02. . 

.20 

.10 

74LS166.. 

... .B9 

-79 

74LS04. . 

... 20 

.18 

74LS173 . 

, . 29 

29 

74LS05 , 

. 20 

.10 

74LS1 74. . 

... 29 

29 

74LSCieL . 

_ 50 

40 

74LS176- 

. . 29 

29 

74LS07. . 

.-59 

.49 

74L£ie9. 

. . 325 

3J05 

74LSO0. . 

. . . . 2B 

.10 

74LS191.. 

.. 69 

49 

74LS10, , 

.20 

16 

74LS193. 

. 59 

59 

74LS14 

... .49 

.39 

741^221.. 

. . . .69 

69 

74LS27. . 

. . . . 25 

25 

74LS24a - 

, 69 

49 

74LS30. . 

..28 

.18 

74LS243.. 

.. . .69 

60 

74L.B3Z . 

... 28 

.10 

74LS244 

.69 

59 

74(JS^ . 

.49 

.39 

741JS245. 

. . .79 

69 

741547 . 

. -.. 29 

.79 

74L2259. . 

. 69 

89 

74LS73 , 

.... 29 

.29 

74LS279.. 

.09 

.79 

74LS74. . 

,. . . 25 

,25 

74LJS279. . 

.. . .4 9 

29 

74LS75. . 

. . 29 

.29 

74L0322.. 

. , 3-49 

329 

74CS70 

39 

29 

741JS365 . 

.. .49 

29 

74LSa5. . 

... .59 

.49 

74LS366.. 

.. . .49 

29 

74LS06 

, 29 

.19 

74LJS367.. 

. . .49 

29 

741^90 . 

. . .49 

29 

74LS368.. 

.49 

39 

74LS93. . 

... .49 

39 

74LS373 

,79 

59 

74(JS123, 

.40 

29 

74LS374.. 

... .79 

29 

74LSi125 

. . . .40 

29 

74US393 

. 29 

79 

74LS130 

.49 

29 

74LS59D.. 

. . . 5.95 

5.B5 

74(^139. 

... .49 

29 

74L5624.. 

. . t.96 

125 

74LS164. 

. . 1.19 

1.09 

74LS629, 

, 2.49 

229 

74LS1S7, 

. .45 

25 

741JS640. . 

. . . 1.09 

09 

74LS15B. 

... .39 

29 

74US045.. 

. - - 1.09 

.99 

74LS163, 

. .49 

39 

74LS670.. 

. .99 

.89 

74LS164. 

, . .59 

.49 

74LB6ee.. 

... Z39 

229 

74S/r^ 

ROMS« 

74SOO 


25 

743100* 


1 49 

74004, . 


. 25 

74S189 


1 49 

74SO0 . 


29 

743195 


1 49 

74S10. . . 


- 25 

743240- . 


1.39 

74032. . 


29 

74S244 . 


1,19 

74S74. 


29 

743253. . . 


59 

74585. . . 


. .09 

74S287’. 


. 1.49 

74SS6. . 


29 

74320B*. . 


. 1.40 

74S124.. 


. 1.49 

743373. . . 


1.40 

740174.. 


49 

74S374. . . 


. 1.49 

74S175.. 


. .49 

74S472* . 


. Z95 


MICROPROCaeSSOR COlWPONBn'a 


MISCELUNEOUS CIHPS 

f^rl No. Ptice 


D755AC. 3L95 

WD9216..3.^5 

ZSQ, ZBOA, ZBOB SEfllES 

Z80 1.19 

zeo-cia.1.29 

Z0OPICI. 1.29 

Z0OA. . ..1.29 

zecuMmc_i.es 

ZflOA-DART..4.95 

2BOA-P10..1^89 

2B0A^tO/0..3.95 

2BOa ...Z75 

ZBOB-CTC.3.95 

2BO0-PtO.3.915 

8500 / 6800 /SSSOQ SEE 

6502. 2.65 

66CO^^C^^OS). , 7.75 

6S20- , 1.95 

6S22.. 2.95 

6632. .5.49 

6S51.2^95 

6SCaQ2iCWlS|L.... 16.95 

seoa. 1.95 

6602.. Z 95 

601GL.1.25 

®21.1,75 

(SI40.3.49 


^flo/fiatM/esmio cmiL 

P&riNo. Wc* 

SOOil SERIES CiMiL 

Pm He. Prk* 

6845. 

. Z75 

8228. 

. 1.95 

6050. 

... 1.96 

8237-5. 

.. 426 

6852. 

. ,75 

8243... 

. 1.75 

6054. 

... 1.19 

S250A..... 

. 4.95 

MC6BODOL8. . . 

9.95 

025OB (Fix VBM) ■ ■ 

.. 5.05 

MC6800CIL10. 

.. n .95 

0251 A.. 

1.69 

MO&BOIOLID... . 

49 95 

0253-6. 

. 1.05 

MceeocoRccs... 

99.95 

8254. 

3l95 

anoo SERIES 

0Z5SA6. 

.. 295 

ecBi. . 

-395 

^50-5.. 

- 226 

eoc3i. 

. 9 96 

3272 , . , 

3.95 

0035. 

. .. 1.49 

0279-5.. 

.. 295 

8073.. 

. ..39S 

8741. 

,9.95 

BO0OA.. 

. . . 225 

B74Z. 

. 19.05 

BOaSA.. 

- - 249 

8748 (25V)._ 

.7.95 

0005.. 

. , . 3.95 

8748H (HSffiSi (ZlY]. 

..a95 

Boaa-z. 

.305 

874a . 

,0.05 

60&7(5MHz), , 

9935 

8751 OS^MMz).., 

39.95 

BO07-1 (lOMHz) 

.22395 

B751H (l5-1Z»lii.. 

. 44.95 

BOa7-2(aM1-lz).. 

160.06 

8765... 

1305 

8008 . 

. 4.95 

lun AcouismoN 

BOBe-2.. 

... 6.05 

ADC0&94LCN. . .. 

. . 3-79 

8116. 

. 4 ,95 

AOCOBOacOl_ 

. 5.96 

B156. 

... Z49 

Atx:oao9CCN. 

3.69 

81S6-2- 

. 3,49 

ADClZOSCCJ-l . .. 

. 19.95 

8156.. 

. ..Z35 

oAooeoeLCM.. . 

. 1.75 

0203. 

. ,005 

DAC100SLCN. , 

, 5,95 

0212. 

. ..Z29 

47-3-10150. . . 

4.95 

8224... 

, ,.225 

AY-S-1D13A. 

. . 1.95 


MICROPROCESSOR SALE! 


8D52AHBASIC 

MC68000P12 

MC68701 

MC68705P3S 

MC687a5U3S 

80286-10 

S0287-S 

80287-10 

80387-16 

80387-20 


CPU w/BASIC Interpreter_____. $24.95 

16-Bit MPU (12MH2).. $12.95 

8-Bit EPROM Microcomputer.$14.95 

S-Bit EPROM Microcomputer.$9.95 

8-Bft EPROM Microcomputer. ..... $10.95 

16-Bit Hi Performance MPU.S69.95 

Math Go-processor (8 MHz).$244.95 

Math Co-processor (l OMHz).$309,95 

Math Co-proc. (16MHz) Gnm ARRAY .. . $474.95 
Math Co-proc. {20MHz) orid.rrm ... S749.9S 


74F 


CP—CMOS 


CCWJOI. 
C0400& 
CO4011. 
CO4013. 
CD4016l 
CD4CH 7. 

ccwom 

004020. 

CO4024. 

CD4Q27 

GD4930 

GD404O. 

CD4049. 

CD40S0, 

CD4051. 

C2D4CI62 

CD4053. 

CD4CIS3. 

CD4066. 

CD4CI67. 

CD4069, 

CD4070. 

CD4a71. 

CD4072. 




29 


CD4076. 
004031.. 
CMOSZ . 
CD4093.. 
CD4094. . 
CD40103 
CD4Q107. 
CCJ4510,, 
CD4511.. 
CM52CI. . 
CD4S22.. 
CD453a . 
CD454T 
C04543.. 
C04653 . 
004555. 
C045&QL. 
004566^ 
004663 
G045&4.. 

CD45B5. 

MC14411P 

MC14490P. 


.89 

.69 

,75 


.70 

395 


.79 


7.95 

1.® 

59 

.49 

99 

7.95 

4.49 


lYlrt MflL 



Pite* 

*4116-15 

16384x1 

(150n5). 

130 

4128-20 

131,072 X 1 

(200ns) [PHRIVDaclt)- -.. 

.325 

*4134-1(XI 

65,536 X 1 

(lOOng].. 

3,40 

'4164-130 

55.536x1 

(I20na) 

3.96 

*4164^150 

65,536 X 1 

(I5£]n$). 

. . 250 

*4164-300 

65,535 X 1 

(200ns) 

1,75 

’TMS4416-12 163B4 X 4 

(l2Qna).. , 

, . 7.73 

*41266^ 

262,144 X 1 

(aons) 

- 1340 

*41256-100 

26Z144 K 1 

(100ns). 

. 1Z49 

*41256-120 

262^144x1 

(IEOHS).. 

. 11.05 

'41256-ISO 

262,144 X 1 

(iSOns) . 

11,49 

*41464-15 

65536 X 4 

(isona) (4464)_ 

. 14.75 

‘SIIOOOP-IO 

1jO40576x1 

(100ns) 1 iVteg, 

3005 

'514256P-10 

262,144 x4 

(100ns) 1 Mag. . 

59,95 


‘2016-12 
2013-45 
2102 
2114N 
2114N-2L 
21C14 
5101 
'6n6P*3 
*6116LP^3 
T6264LP'12 
'6264P-15 
*6a64LP-15 
6614 

*43256-15L 

'62250LP'12 


2043x0 
2043x3 
1024 X 1 
1024x 4 
1024x4 
1024 X 4 
256 x4 
2046x8 
2Q4 BkB 
3192x8 
8192 X 8 

8102 X 3 

1(^4 X 4 


- STATIC I 


O20riS).4.49 

{45n3j.6.95 

060ns) ... SO 

fASOng).09 

(EOOns) Low Ftowef.. , 1.49 

(200ns) (CMOS). .49 

(45Gns) (CMOS).295 

1150ns) (CMOS).4.95 

(130nS) LPGMOS.5 l99 

(t20ns)LPCfYlOS 10,49 

(150ns) (CMOS).9.95 

(160n3) LP CMCIS..1025 

(350ns) (CMOS] - 3.75 


32.760 X S (150n£) Lovw FY)v«r. .. 


1525 

1695 


7d.pnn 


74F130. 
74Ft57. . . . 

59 

59 

totiAUe 

74FQ4.... 

25 

TMS2516 

2040 X 8 (4SOns) 25V. 

695 

74F08 , 

25 

74F190. ... 

. . .. Z05 

TM32532 

4006 xS 

f450na) 35V. . 

. 595 

74F10. 

... 25 

74F246. 

,69 

TMS2532A 

4096x8 

(4S>ig) 21V- 

__ 4.40 

74F3Z. 

.25 

74F344 

. 

TMS25e4 

8102 X B 

(450(18) 3SV. . 

695 

74F74 

.... 29 

74F253. 

.50 

TMS2716 

2040 xB 

(450n$) 3 Vtoftage. . 

.695 

74F36. . 

.39 

74F373. 

.79 

1702A 

256X0 

dps).. 

.4.95 

74Ft30. . . . 

.5S 

74F374. 

.79 

2706 

1024x8 

(450n$). 

.695 


2716-1 

27C16 

2732 

2732A-20 

2732A‘2S 

27C32 

2764-20 

2764-25 

2764A-25 

2764h-4S 

27CSB4-1S 

2712S-20 

27128-25 

27128A-2S 

27Ct28-25 

27256-20 

27256-25 

27C256-25 

27512 20 

27512-25 


2040 X B 
2048x0 
4096 X 0 


4096 X B 
0192x0 
B192XS 
0192X0 
B192 XS 
B192xB 


3.95 
. 4.25 
-a95 
. 4.95 


2BiaAr^2S 
20t7A 
2 S 65 A -30 
52013 (21 


( 350 na) 25 V. 4.25 

( 45003 ) 25 V (CMOS)- 425 

( 450 fis) 25 V, . ‘ " 

4096 x 0 ( 20 Clns) 21 V. . 

4096 xS ( 250 nsJ 2 lV. 

( 45 t]na) 25 V (CMOS). 

( 200 ns) 21 V. 4.25 

( 250 na) 21 V. 3.59 

( 250 n 5 ) 12 W. 369 

( 4 S 0 ns) 21 V. ... 3.39 

( 15 Qne) 12 . 5 V (CMOS)... 595 

16384 x 8 ( 2 O 0 n 3 ) 21 V. 09 S 

16304 x 0 ( 2601 - 1 $) 21 V... 595 

16384 x 6 ( 25003 ) 12 ; 5 V, _ - .626 

16,304 X 8 ( 250 na) 21 V (CMOS)_ 596 

32,760 X 8 ( 200 n$) 12 SV.. 595 

32,768 X 6 ( 250 fis) 123 V, , . , - 649 

32,768 X 0 ( 250 n£} 12 . 5 V (CMOS)... 625 

05 , 536 x 6 ( 200 ris) 123 V. 1095 

65 J 536 X a ( 250 nB) 125 V. 9.95 

ElPnOMS 


2040 X B (250rt8) 5V Flaad/V4^rte.... 525 
2040x8 (350ns) 5V Rea^/V^e.... 7.95 
8182 X 8 (300ns) 5V HeadAVrite .. 9.95 
2iMB X a (35Cln$) 5V Read Only. . 1.49 


COMMODORE CHIPS 


P»k4 


LAO570__9.95 

WD1770. . 095 

013O52P..125 

6504A.1.19 

0507.£95 

6510. 12.96 

6522. 2.95 

6525..4.95 

6526. 14.96 

6532. .. 549 

6545-1 395 

6560 .. .. 1095 

6507.24.9S 

656Q.1595 

6572... 10.95 

6581 (T2V>.1Z9S 

65^ (9V).14.95 

0502. 7.9S 

8564. 4.95 

8566. . .995 

8701. 9.95 

8721 14,95 

8722 . 1395 

'251104-04 , 12.95 

310654-05.9.95 

310018-03. 12.96 

316019-03_ . 12jg5 

318020-04., 12.95 

325302-01.14JB5 

326572-01. 17.95 

■B2SlODf=l_A”. . . 1 5.95 
901225-01....... . 15,95 

901226-01.....15.95 

901227-Oa... .. .1535 
9Q1229-D5_15.95 

*Mq sijecs. ^liable 
"Nots; 82S100PU ^ 
U17 (0-64} 


74COO 

740)® 

740W 

740n 

74 C 10 

74 Ct 4 

74 C 32 

74 C 74 

74 C 8 S 

74 C 8 & 

74 CK 

74 C 90 

74 CS 54 . 

74 C 173 


29 


740174 
7<C17^ 
74C221 
74C240 
740244 
74C373 
740374 . 
740917 - 
740915. 
740920. 
740921 
740922. 
740923. 
740925. 


.. .43 

.1,79 
i.ig 
1,79 
156 
- .1.96 
.7.96 
139 
.4,96 
.4.96 
.3.96 
.3,K 
.5.49 


iine& isoHiPOiiiENTB 


TANTALUM CAPAaiDRS 

TM .1735 .We 3 SV.. 13 

TM105 ijjressv..., IS 
THt 2 / 3 S 22 f 4 0 3 SV. .25 


TM4.7ra5 ® m . 

1[]ijr@ 35Y. 


POTENTIOMETERS 

Ififtjfli avdiliiblf (insHi Dhms. iHd space m^lged ") 0 r): 5000 , IK, 
5 K, nx K)*<, 50 K, 100 K 200 K 1 M£G 

43 PXX V watt 15 Tun .99 I S 3 PXX Vi Wall. 1 Turn .9 


TRANSICTORS AND DIODES 


m2222..13 

2 f 4 ? 222 A . 29 

2143056.. 66 

210904 . 12 


F1I2997 
2N440t.. 
1H370 
111751. . 


1N49(M.. 
1144143.. 
1 N 4735 .. 
CIDHit. . 


SWITCHES 

JMT 123 SPOI On-Dn T. T 9 f 206-9 SPUIi 16 -pn DIP 1.2 
MPC 121 SPDTOivOftOiit.lSl MS 102 SP 5 I 


D-SUB CONNECTORS 

DB25P Mal^ 25pii .€9 DB25S 26-pu> -7 


)tra 5 fiH Tlk.fled 
)i05Se&Til4. Gteep . 


LEDS 

13 j )iC556V yellow. . . 

.17 XD 556 C T 144 , 0 le$r 4 ^. 


1C SOCKETS 


SLP 
14LP. 
1SLP 
24LP 
26LP. 
40LP 


Win Wira 4 > (6ofd) Level 

eww.. 

14WW . 

16 WW 


24 W 1 W. 

2 eww 

4DWW 


&mwWlil4MNbHSoW 411i) ft Hudef Riq ticlM U» MU 


Pert No 

Prke 

Part Na. 

Prt 

74 HC( 1 C. , 

19 

74 HC 175 . 


74 HC 02 

. . .19 

74 HC 22 T. 


74 HC 04 

.T 9 

74 HC 240 .. 


74 H 00 a. 

. . . 19 

74 HC 244 


74 HC 10 , 

. 25 

74 HC 245 . 


74 HG 14 . 

. .. .?9 

74 HC 2 S 3 . 


74 HC 30 , 

.25 

74 HC 2 S 9 . 


74 HC 32 . 

. .. -?9 

74 HC 273 . 


74 HC 74 ... 

.29 

74 HCa 73 . 


74 HC 7 S. 

. 35 

74 HC 374 . 


74 HC 78 . 

, 35 

74 HCS 95 . 

^. i!: 

74 HGS 5 . 

. . . .55 

74 HC 6 a 0 . , , 

,. \ * 

74 HC 86 .. 

. . . .35 

74 HC 943 , 

0 .! 

74 HC 123 . 

.59 

74 HC 4040 .. 


74 HC 125 .. 

. .. .49 

74 H( 34 Q 49 . ... 


74 HC 132 , 

.49 

74 HC 4050 . 


T 4 HC 13 B. 

. 45 

74 HC 40 GO. 


74 HC 139 

,45 

74 HC 4 S 11 . 

. ! 1 . 

74 HC 154 

. . 1.49 

74 HC 4514 . 

. . 1 .' 

74 HG 163 . 

. .49 

74 HC 4 S 3 a.-. 

1 . 

74 HC 174 

.59 

74 HC 4543 .i 

yaHCT —^ 

CMOSTTL 

74 HCTD 0 . 

.T 7 

74 HCT 139 . 


74 HCTDi 3 . 

. . . -17 

74 HCT 157 


74 HCT 04 .. . 

, .. .19 

741 - 101174 .. 


74 HCTDB. 

,17 

74 HCT 175 . 


74 HCT 10 .. 

.17 

74 HCT 240 . 


74 HCT 33 . 

. . . .19 

74 HCT 244 . 


74 HCT 74 

29 

74 HCT 245 . 


74 HCTeS... 

. 25 

74 HOT 373 . 


r 4 HCT 13 &. 

- 39 

74 HCT 374 . 


UNI 

EAR^ 

D& 002 eCN 

. 1.95 

LMl 45 flW. 


TL 074 CN. 

... .99 

LM 1405 (^:. 


TLDBflCN. 

.89 

□ 514 C 00 N fOMQSi. 

- 1 / 

AF 100 - 1 CN. .. 

.. S .95 

LMl 4 fl 9 N.. . 


LM 307 N. 

.39 

0 S 14 CS 9 N (CMOS). 

,, i'. 

LM 399 K, 

iM 31 lN. 

U 4317 T.. 

LM 3 iaW 

1-25 
. . . .39 
.95 
. .99 

LM 1496 N. 

MCl 64 aP. 

LM 1071 N. 

LM 1072 N. 

LM 1896 N -1 . 

2 

.. 1 - 

,. 1 
. 1 .' 

I-M 319 N . 

1.29 

UL 142903 A, 


LV 323 K 

... 3.49 

XR 2206 .. . . . 

:. 3 :' 

LM 324 N. 

. 35 

XFI 2211 . 

2 : 

LM 33 ( 1 K. 

LV 339 N . . . , 

LF 347 N. . . 

LM 348 N 

LM 35 QT 

LF 351 ISI 

LF 353 N. 

LF 355 N. . . 

4.49 
... .39 

1.49 
.59 

2.95 

.39 

49 

79 

^ l) 

. 2 . 

1 . 

. i! 

3 (F 12 Z 43 . 

26 L 329 . 

26 LB 31 . 

26 LS 32 . 

26 LS 33 . 

LM 29()1 N. 

LVI 2997 N. 

LM 2917 W(aoin), 
MC 34 T 9 CL. _ 

. 1 , 

. 3 . 

LF 356 N. 

LP 357 ISI. 

LM 35 SN. 

79 
. . .69 
. . . .49 

MC 344 eN.. 

MG 3450 P. 

MC 3470 P.. 1 

to 

LM 360 M. 

_ 1.95 

LM 361 M. . 
IM 30 W 1 .S. . . 

. . 1.43 
. . .99 

MC 3479 P . 

MC 3486 P. 

. 0 . 

. 1 . 

LM 3 a 6 W -3 . 

. 09 



LMs 387 M. 

_ 1.09 

LM 3900 «, . 

L 1 A 3 M 5 N.. 


LM 393 W 

. .39 

+ 

LMiMH . 

. . . 3.49 

LM 3909 H. . 


LF 411 CN. 

.. . .79 

LM 39 i 4 N. 

. i! 

■n_ 497 ACN. . . 

. . 1.49 

LIUI 3910 N. 

- )•■ 

NE 54 DH (C&U 3 H)... 

. -. .99 

NESS 32 ,, 

MES 534 . 


(^SSSV. 

.. . .29 


30 ^ 55 . . . . 

59 

70 O 5 K fLM 340 l<r 5 ) ,, 

, 1 , 

LM 556 N 

. .45 

7012 K [LM 340 t<-l 2 )., 

1 . 

NeS&QN . 

. .79 

7015 K (LM 340 Kr^l 5 ).. 

.. 1 . 

LM 666 N. 

.. .. M 

70 O 5 T (LM 34 aT- 5 ).. . 
7012 T n-M 34 ai^ 12 ) 


LM 3 e 7 V. 

7 S 


N 6592 W. 

. .75 

701 ST LM 340 n 5 ) . 


LM 741 CN. 

. . .29 

7905 K (LM 320 K- 5 ] .. 

.1 

LM 747 CW. 

... .49 

79051 {LM 320 P 5 ).. . 


MC 1350 P. 

. ,09 

75472 . 


WC 1377 P . 

. . . 229 

75477 . 


MC 139 &P 

. 4.95 

MC 145196 P. 

. 1 .' 

LM 1414 N. 

.99 

MCT 45406 P 

2 .' 





PARTIAL LISTING 


OVER 4000 COMPONENTS AND ACCESSORIES IN STOCKl * CALL FOR QUANTITY DISCOUNTS 

4;RAM^a SUBJECT TO FBEQUENT PRICE CHANGES 
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See our IG-gjage, 4~color oufseit in this month’s 
issue or our insert in the November BYTE with 
feiv Products, Computer Peripherals & Much More! 


JIEMBER 


nrntrf M 1 G H U C U M P U T L R 


DIIICCT 

MARKETING ASSODIATIDN 


marketing coumcil 


COMPUTER PRODUCTS 


JamecQ I3M AT Compatible 18 MHz 
80286 NEAT Motherboard 

Expandable to 8 MB 
RAM (Zarp-K Included) 
a'lZ Of 8 /T 6 MH 1 
switchabta ■ Supports 
all A/EATFuncliona locludlng 
shadow RAM, EMS 4.0, RAM 
re-mapplng and selectable 
wait alatea ■ 80287-10 
Coprocessor capsbility 
Norton Si rating of 15.0 
AMI BIOS ROMs included 
Ona-year warranty 

IE3010 s/i2n6MHiw&fiT(AT).. $499,95 



— Additional Motherboards — 

1 EIOOI 4.77/eMHi(pcmj_$ 69.95 

IEI002 4 . 77/1 DMHz (PC/XT! -. -$109.95 
IE3005 a/i 2 MHa (AT), $329.95 


Jameco IBM PC/XT/AT 
Compatible Keyboards 

9 imi ’' M 

sr 

JEIOIG Pleturvd 

IEI 01 s StandardATlavOUl()n-/AT).,$S9J5 
El 016 Enhanced layout (XT/AT),.. $69.95 



TEST EQUIPHEMT 


HandPield, High 
4'ti Dlflll LCD 

Manual Fanaing wltfi Qwrload 


Audibte OOntInultV ta^ar 
■feBts: ACAX; Vallage, 
Ftoaistancfl. Continuity 
CapoCitHnCa, Raqu^ncy 
Ono lAfirranly 
Size: TXs3 5-Wa t 5"H 

U4650$99.95 



JAMECO SOLCERLESS 
EREADBOMliB SOCIOHS 



l^rt 

No. 

L-xW" 

CofitMt 

Ppinto 


Price 

IE20 

0feX ^ 

aoo 

0 

$ 2.95 

E21 

314 x21k 

400 

0 

$ 4.05 

E22 

61^ X 1^ 

630 

0 

$ 5.05 

E23 


830 

0 

$ 7.05 

E24 

6«r x3lfc 

1,380 

2 

$14.95 

E25 

m x 

1.660 

3 

$22.95 

iE2e 

6^ x 5% 

2.390 

4 

$27.95 

IE27 

714 k71^ 

3,220 

4 

$37.95 


DATAflOOKS 


100042 NSCUnw 
100043 MGC LAiaer 
:10«30 If 
130643 ti 


MSS)... 
Otia Sootf-VaL « fSS). . 

(SS).. 

tM). 

(BS).. 


. $14.95 
. $ 9.95 
. $ 9.95 
, $17.95 
. S24.95 


Jameco mmPCiXTSMHz JUrbo 
Compmtihle Kti JUmh BBBK RAM 


‘ Free! QAPLUS Diagnostic 
Software Included! 

■ Free! PC Write Word Proces- 
sing Software Included! 

* 25BK RAM included. 
Expandable to B40K 

* 4J7 or 8MHx Switchable 
^ AMI BIOS ROM Included 

■ Save $f2B.0B 

PfcriNft ' 





. S69.95 


4.77/8MHi TUrbo Motherboard,........ 

{Zero-K RAM ^ tad odea AMI BIOS ROM) 

Rip-Top Casa....... 34.95 

XT/AT Compatitiie Keyboard. .. 59.95 

5.25^ DSDD Disk Drive (Stack Bezel).... 89.95 

150 Wtett Fbwer Supply. ........... 59.95 

360K Floppy Controller. . 29.95 

Mono/Graphlcs Card wfth Printer RjtL ... 59.95 

12" Menochrooie Amber Monitor., .... 99.95 

25eK RAM (9 chEps)..... .. 103.41 

Save Sf saoe Regular List $628.01 

JE3002 IBM CompaMbta PC/XT BMNzHjrboKH- a - , $499.95 

IBM COMPATIBLE DISPLAY MONITORS^ 

AMBER 12" Amber Monoobromie . . , $03.951 


JE1001 

JElOtO 

JE1015 

JE1020 

JE1030 

JE1040 

JE1050 

AMBER 

41256'ISO 


CTX2410 14- RGB Color. 


. $279.95 


14" EGA Color - EGA/CGA CompatlWa, 720 x 
350 Max. Rewlutlon (PC/XT^AT) 

TM5154.$399.95 



14" EGA Monitor and EGA Card • ega ctunpatiUe. 720 x 3») Mai. 

Flasolutlon - dIapJaya up to 16 cdora (PC/XT/AT) 

JE1059 SAKE $40.00.$519.95 

14" Muttiscan Cdor-«lA;PGC/EGA«ini()Bl.,800 * 600Mai.ns8.(PC«TW 

TM5155.$549.95 

13" VGA Monitor and VGA Card - VGA compatible. 800 x 560 Max 
Resolution — displays up to 256 colora (PC/XT/AT) 

JEVQA..$649.95 

JAMECO IBM PC/XT/AT COMPATIBLE CARPS 

Graphic 
Display 
Cards 

JE1050 Mono Graphics Card w/Prinler fiprt (PC/XT/AT). * « . . $59.95 



JE1052 

Color Graphics Card w/Printer Port (PC/XT/AT). . .. 

. . $49.95 

JE1055 

EGA Card with 256K Video HAM (PC/XT/AT). . , * . . 

. $159.95 

JE1071 

Multi I/O with Drive Controller 

and Mono Graphics (PC/XT).. 

. $119.95 

Multifunctiofi, I/O and Expansion Cards 

JE1060 

t/0 Card with Soriati Gama, Parallel Printar 

Ftort and Real Time Clock (FC/XT). 

.. $59.95 

JE1061 

RS232 Serial Half Card (PC/XT). .. 

.. $29.95 

JE1062 

RS232 Serial Half Card (AT).... 

., $34.05 

JE1065 

I/O Card w/Serial, Game 4 Parallel PrintEr Fthrt (AT). 

.. $59.95 

JE1081 

2MB of expanded or extended memory 
(zero-K on-board) [AT).. .... 

. $119.95 


3MB of expanded or extended memory, parallel printer 

JE1082 

port, sefial port and game port 

kero-K ori'board) (/Ci). 

. $169.95 

Roppy and Hard Disk Controller Cards 

JE1041 

20/40MB Hard Disk Controller Card (PC/XT). .... 

.. $79.05 

JE1043 

380K/720K/1 2MB/l,44MB Roppy DiskConL (PCW/AT) $49.95 

JE1044 

360K Flop|?y/Hard Disk Controller Card (PC/XT).. . 

. $129.95 


__ 3e0K/r20K/ ).2MB/'t.44MBR(}pW/HardDisk 

JE1045 Controller Card (AT). 


. $149.95 


COMPUTEB PERIPHERALS 

AMI 80386 
Motherboards 



» Exparvdabla to 2MB (Zero-K Incl.) of 32-bit RAM 
with expansion beard (included) ^ ^psnd an addi¬ 
tional a MB usirrg the JE3030 (below; Zaro-K tad ) 
* XT footprint-AT ccmpalibla * 80387-16/20 ca¬ 
pability Buill-m set-upand diagnostics fndudea 
AMI BIOS ROMs » One-year warranty 

JE3020 16M Hz 80380 (AT)... $1399.95 
JE302S 20MHz 80388 (AT).,. $1800.05 

JE3030 SMB (Z«rc-K) baughtarboard ... $299.95 

Seagate 20,30. 

40 and 60 MB 
Half Height 
Hard Disk 
Drives 

ST^SXr (Rctund) 

Sr225 20HB Drtv# «ily (PCri(T/AT!.$224.95 

ST225XT 2CMH wycpnbQiiv (PCritn. ... $260.05 

ST22SAT 20MB n/CofttrolW (AT).$339.9 5 

ST23a 30 MB Driiw only (PCriTT/ATl.S240.0S 

ST238XT 30MB w/Cofitzollsr (PC/XT!. . ■ ^ . $299.95 

SrT23aAT 30 MB w/CoiitToltaf (AT). .. $380.95 

ST2S1 40 MB Drivs only (PC/XT/AT).$429.95 

Srr2S1XT 40MB wycofiL Card (PC/XT).$460.95 

ST251 AT 40MB w/ConiroUsr Card (AT)_$539.95 

ST251-1 40MB Fspt 2arTVfl (Ofhng qnty). . . . $499.95 

ST277 00MB OrfH only (PC/XT/AT).$49995 

Srr277XT SO MB w/Cofibnllv (PCriCT).$540.95 

gT277AT 60MB w/ContfoUf Gird (AT)_$63995 



40MB Tape Back-Up for ibm pc/xt/at 

DJ10 '40MB Back-Up and Tape. . . $340,05 

TB4D 40MB Tspe Cartrldgs...$2495 


Jameco 5.25" PC/XT 
$ AT Compatible 
Disk Drives 

JE1022 (Ptotuiwd) 

JE1020 3eo*i8iKhazuPCriCT/Anaa. $ 89.95 
J El 021 3eOKB«lQeBizL(1K;/XT/AT)...$ 89.05 
JE1Q22 i.2MBB4He(»Bz].iPc/xT/At>.. $109.05 



3.5'' PC/XT/AT Compatible Disk Drives 

3 T^B IMountliiQ Rsme Indudsd) 

MF353B (PC/Xt/AT>.. S«9?W $109.95 

3.S" 1.44HB (Hountlno ffwns IndutM) 

MF355B (PCrXT/AT}..$44995 $129.95 


Datatronics 

2400/1200/300 Modems 

NEH{ ftidtel VmlonI 

' Navascommand compat¬ 
ible * Belt 103/21 aA gOm^ 
patlble- Aiilo-dlsl/aulo- 
answef ^ rCC approved 
t-year wsmntv ■ Inclijcliss 
UaxiMIte CommunlgetjgTi 
SdftwsfB (except 120DF} 

12QQe 1200/300 Baud l^kghet Mpdem..... $ 90.95 

l20<fH 12O0^taO Baud Internal Modem_$ 69.95 

24DOS 2400/1^00/300 Momal Uodent. . . . $120.05 
1200C 1200/300 Baud ExtemM Modern.... $ 99.95 

24Q0E 2400/1200/300 Externai Hedem . . . $T60.05 



ULS. Funds Only 

Shipping: Add 5% plus $1.50 Insurance 

(May vary according to weight) 

CalHbmla Residents: 

Add 6 %, 6 V 2 % or 7% 

Sales Tax 

■oi ■ 1088 Janaeco Elactrpnios 12/8 3 



$20 Minimum Order 


MaJI Onter ElBpliDrliEeA ■ Wtiticlwlda 


ameco 


ELECTRONICS 



Data Sheete — 50$ each 
Prices Subject to Change 
Send $2M0 Postage for a 
FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 
or 415-505-2664 
Telex: 178048 


1355 Shoreway Road, Belmont, Caiifbrnia 94002 
24 HOUR ORDER HOTLINE (415) 592^8097 • The Rallowing Phone Unes Are Available From 7AM-5PM RS.!: 

Customer Service (415) 592-8121 ^ Technical Assistance (415) 592-9900 • Credit Department (415) 592-9083 » All Other Inpuiriea (415) 592-710S 


Circh 148 m Trader Service Card 
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Circle 89 on Reader Service Card 


EJI 


•FREE! DalaSaver... 
a $13.95 diskette filer!! 


o. 


DS-DD 

.69 

1 . 59 .. 

1.89 

. 85 * 

. 45 .. 


|««|i 

nf^vailaBe 


min 5 boxes DS-HD 


uantity Discojn 

xes ^ 

5,25'3M Diskettes ..* 1.29 
3.50" 3M Diskettes ... 3.95 
3.00" 3M Diskettes ... 2.15 
3M Mark 0 PC 'Formatted" Disks 

3M Highland Box Diskettes tmin lo bx) 

OC-1000. 12.60 OC-300XLP .... 19.40 

DC-2000...... 17.05 DC'600A.21.45 

3M ^Aag Tapes 2400' WTS (min io reels).. 12.50 

3M Mag. Tapes 1200' WTS (min to leels) 9.25 

IBM 343D Cartridges {^im so certnbges) 5.BS 


*FflEE Plastic 
Library Box 


IDIVI 

I 


BASF 


SS-DD 

. 53 * 

1.69 

DS-DD 

1.34 

. 62 . 

. 42 , 


Quantity Discounts Available 
min 5 boxes 

, 5.25" BASF Diskettes . 
. 8.00" BASF Diskettes , 



3.50’' DSDD 

1.69* 


BEST BUY OF THE YEAR! 


ORIGINAL BRANDED "BOXED" DISKETTES 

S.SS'DSOD S.S^OSHD 3 5D-DS0D 

.45 .87 1.25 

3M Highland_BASF_KAO 


BULK DISKETTES 


DSHD 

.87 
1.89 

3.50" BASF Diskettes in FREE 
. Color-Coder a‘14** Value ... 0.33 

.. 5,25" DS/DO BASF Diskette with 
FREE BASF VCR Tape or Plastic Box 
.. 5.25” DS/DD BASF NoLogo Diskettes 


maxell 

■.N Pt*,5UC BOX 

MDZ'OMP 

.72* 

WHILE 

MD-2HDMP 

1.39* 

SUPPLIES ! 

MFaDDM 

1.69 

; LAST' 

1 \feibatim 

1 “ Oat^fe - 

5.25" DSDD 

.69 

6 25- DSHD 

1.30 

3.SC-QSEJD 

1.59 


13.50" DSHD 

3.49 


'M02D 1 

.75 

RAINBOW 

FUJI 

COLOR 

COLOR 

FILM 

DISK 

MD?D 1 

.69 

QD-200Q 

16,95 

M02HD 

1.49 

□0-300 XLP 

16.95 

MF2D0 

1.69 

QO-ecoA 

20.95 

1 M020 

J.46 

MD2HD 

.82 

MF 2 

1.24 


Black Disk! Mmimum 100 Calot Disks 

.29 ... 5.26" DS/DD/4&TP[ ... .39 
.59 . 5.25"0S/HD96TPI .... .86 

.99 3.50"DS/DD/135TPI .. 1.20 

5 25" FREE SLEEVES, LABELS AND WP TABS 


RIBBONS 


STORAGE 


ca/l f&r infitrwnaiiOff — 
TERMS: surchiage on VISA. Mastercard or AMEX. COD only add 
S3.(H). Prepaid orders deduct 2% cash discount, PO's accepted from 
recognized inslituiions andcDcporationson Net 30, Barkdrah, T/T or 
UZ acceptabjs-. Shipping: $4/100 or Imw disks. Bedifoed 
shipping charges on larger quantities Pnce quoted lor case (100 
disks) quantities less than a ose add 5%. (Miri order S25.00) 

WE BEAT ANY PRICEI 

Toll Free Order Line: Information Line: 

1-800-$23-g681 1-801-255-0080 

TLX-9102404712 FAX-801-572-3327 


a DISKCOTECH 

OISKCO TECHNOLOGIES. INC. 

213 Cottage Avenue 

P.O. Box 1339 Sandy, Utah 64091 
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HARD DISK ACCELERATOR 


• Caching eliminates repetitive 

disk accesses 

• Use up to 15 Mb of extended/ 
expanded or 50C Kb of standard memory 

DISKETTE ACCELERATOR 
SCREEN ACCELERATOR 
FAST - FRIENDLY - SAFE 

VCAGHE 

GOLDEN BOW SYSTEMS 

2870 Fifth Avenuq 
Suite 2m 
San Oiega CA 92103 

800/284-3269 



Add S3 fur 
shipping/handiing 
California resideiits 
add 6% sales tax 
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MULTITASKING 

■ImpItfteA rsttt Itfe 
product d«v«lcpinenl 
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6809 



Circle 136 an Reader Service Card 


ON TARGET ASSOCIATES 

Products and Services 

fqr Design and Manufacturing Engineers. 


PS/2 



Design Consulting 
Prototype Cards 

ASICs 
Extender Curds 
Adapter Bracket Sets 
Burn-in Mother Boards 


We will move your PC/XT/AT products to the 
Micro Channel* or create your new design. 

CALL: (408) 980-7118 
for our Free c-atalog 


ON TARG 
TARG_ 
TARGET 

...the PS/2 leaders. 


PS/2 xnd Mkra Chzmx] us Uidemillu 41 IBM CQfV. 
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9-TRACK MAG. TAPE SUBSYSTEM* 
FOR THE IBM PC/XT/AT AND... 



Fw mlof melton , bochi^ end aichival stofago, 

juc SiT^bems, oners a O-Uack. iBw lormst-compsiitjle 
W ruegrMlc (a]!# Sub&ysbdnn iDt tfle PC. loalwniq 


■ IBM lorniM 1«D0,'32W mU SOD cpI. 

■ SOflnviv tor PC-DOS. MS-DOS, XENIX, 

■ AlSOftir ATBT, DEC, VAX, 

VME. S-100. RS-232, 

IEEE 448. AKSysboms 

Stl741 Uartla Si- 
CnpJWWKXUi CA9131T 
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New Orders: 


1 - 800 - 621-3999 


AST Premium 

288/386 

Call 

ZENITH 1490 

FiMtScreen 

$579 

DRAFIX 

1 PluM or 3D Module 

Call 

MITSL 

DlemoridScMn 

$477 

BISHI h 

wnUbOlekM 

$t^ 

1 VENTURA 
PUB 2.0 

1 $469 

PAGE- 1 
MAKER 1 

$460 1 

SWEET-P 600 

6 Pen Plotter 

$589 

DESIGN CAD | 

StenderdorSD 1 

$149 1 

1 SMART 

1200Blnt. 

$59 

MODEM 1 

2400Blnt 1 

$115 I 

I PANASONIC 1 

1091l-m2 1 

$195 1 

1 SCANNERS 1 

ScanMen or Complete PC 1 
HandScanner 1 

1 Ti69 I 


PRINTERS & LASERS 


Canon BJ-130. 


CHizen 180-0 . 


MSP-16E. 


MSP-40. 


MSP-46. 


MSP-60 . 


MSP-55 . 


Premiere 35.. 


Trbute124. 

.439 

Trbute 224.. 

.679 

OioonixISO. 


HP LaserJet II.. 


JDL 860 Series.. 


NECLC800.. 

.Cal 

Panasonb 108Qi-m2 .... 


1001i-m2.. 


159^1695 .. 


1624 . 


Toshba 321-SL. 


341-SL. 


361-SX. 


Others .. 



MONITORS 


Amdek 1280 & Card.639 

210A.87 

722EQA.431 

Comentona.Cal 

HiUK^hi.Cal 

Mitsubishi Diamond Scan.479 

Monkerm Viking.Cal 

NECMukisynoll.565 

MuHisynoGS.185 

Othars.Cal 

RastarQps 1648s.1995 

1948s.2949 

Samsung.Cal 

Sigma Oasigns LasarViaw.Cal 

Sony Mukisi^ 1303 . 495 

Zanith 1490 Flatscraan.579 

SOFTWARE 


AutoSkatohA. 

BooingGraph. 

By4Jno. 

Caibon Copy Pius. 
Ciippar. 


FastBaok.75 

FastBackPlus.85 

FormTool.52 

Fraaianoa Pius .293 

Fox Base Pius.179 

GEM Draw Pius.159 

Ganork:Cadd3.0 .48 

Ganario Cadd Othars .Cal 

Harvard Graphics .255 

in House Aoct.107 

LapInkPlus.74 

Lighting Hard D»k Spaadup. 


LIGHTING Disk 
Speedup 

IncnMSB your HMra Dink 
Speod MM much mm 40% /// 


$69 


.59 

.195 

.169 

.103 

.355 

CcvyilPC.18 

CocsM .87 

0aoEaay3.0 .58 

dBMailU.355 

DasignCad.149 

Daskink.92 

DasqVIsw.68 

Drafix 1 Pius.Call 

Ondix 30 Mod & Options.Cal 

Dolars & SanODS Back-Up Plus .. 33 
ExoailPC .281 


Lotus 1232.01 .280 

Lotus Agenda.Cal 

Managing Your Money.113 

MalhCad2.0.199 

MkvoSoH Windows ^0.56 

MS'Dos3.3.95 

Norton Util4.0.45 

Novell Netware 286.Cal 

PageMaker 3.0.460 

Paradox 2.0.391 

PC Tools Deluxe.Cal 

PathMindar4.0.55 

Peachtree Accounting II.145 

PFSrFkst Choice .77 

PFS: First Publisher .54 

PFS: Professional Rb .129 

PFS: Profassnnal Plan.51 

PFS: Professional Write.102 

Plan Perfect.185 

Q4A.177 

QAAWrIe.115 

Qualtro.132 

Ri^Fib .172 

RSaseforOOS .419 

Sh^ale^<« (ups Manifest).199 

SideKickPlus .Cal 

Smart Sysmen.418 

Sprint.115 

Tops.101 

Turbo Basb. C. or Pascal.57 


CAD CORNER 
SPECIAL 

AST Premium 286/140 
DlMmondScMH Monitor 
SummMgrMphicM 12x12 PIum 
I ntel 80287 Chip 

$3360 


WANTED 

Programs - original utilities, 
applications, etc. Earn 
royalities in just 90 days. 
Moil or Fax your info lo attn: Bill. 
MS-DOS & MAC corrpatible only. 


VenturaPubilshing2.0 

VersaCad & Libraries .Cal 

Wbdows .Cal 

WordPerfect 5.0.Cal 

X-TreePro.58 

DIGITIZERS A PLOTTERS 

Caloorrp 1023-GT.Cal 

1043-QT.5990 

Digitizers.Cal 

Enter Sweet-p600 .598 

Others.Cal 

Houston instruments.Cal 

DMP 41/42.Cal 

DMP 51MP.3550 

DMP51/52MP .3200/2700 

DMP 52 .2300 

DMP56A .3800 

DMP 61.Cal 

DMP 62.Cal 

MP Options.Cal 

Hitachi Puma Pad(10 Year Warranty). 

HDG-12X1204.398 

HDQ-12X120-12.486 

HDQ-15K1504.598 

HOG-15x150-12 .659 

lolne .Cal 

JOL 850 Series .Cal 

Kurta IS 12x12.285 

IS 12x17.485 

Summagraphics 12x12 Pius.335 

18x12 ProwD/4 Butt & Stylus ....569 
Mac BH Pad 12x1^ 48ut.Sty .. .299 


Novell NetWare 

CuMtomlMthn ^ CALL 


DRIVES, MODEMS A FAX COMPUTERS 


Mitsubishi 40/70 Mb Hard Drive AST Premium 286 & 386 .Cal 

1/2 ht AT. 23rm. 439 Mitsubishi MP286L.Cal 


Paruisonb FAX Board 

Seagate ST225vM/card .260 

ST238 30Mbw/card.285 

Snwt Modem 1200B int w/sw .... 58 Toshba Laptops 

2400Bintw/BW .115 Zenith Laptops 

Toshba3.5XT/AT720kDrive.... 89 _ 

5.25 XT/AT 360k Drive.75 

US Robotics Courier 2400.299 


NECMultispeed.1079 

Mulispeed EL II.1423 

Multispeed HD.2209 

Call 
Cal 


BOARDS & NETWORKS 


Adige A010/4.1370 

A01Q/8L . 2040 

AroNet .Cal 

Anist8 .1178 

10/16.1920 

12.2320 

AST .Cal 

ATI EGA Wonder.169 

VIP VGA .249 

EtherNetPlus.Cal 

Genoa VGA 600x800.259 

VGA 760x1024 . 379 

Hercules Graphics Plus.169 

Intel AboveBoard 286/512k.359 

AboveBoard PS 286/512k .... 388 

Paradise EGA 480 .Cal 

VGA Plus.Cal 

VGA Pro .Cal 

RasterOps Color Draw 24.319 

ColorBoard 104.2484 

ColorBoard 108.1162 

Sigma Designs VGA.209 

Tops Flashcard .143 

Vertbom.Cal 

Video 7 Vega Deluxe.177 

V-Ram.Cal 


Intel 
coprocessors 
genuine & new | 

8087-2 .132 

80287-8 (<10MHz).205 

60287-10 (->10MHz).230 

80387-16 .Call 

80387-20 .Cal 

80387-25 .549 

80387-SX , 

MOUSE 


Logleoh C7 Serial or Bus.65 

HiRez Bus.83 

Bus & Paint .83 

Serial APubibher.104 

Microsoft Serial .95 

PC Mouse.Cal I 

HELPERS 


Logical Connection 266/512k .... Cal 

OTHERS.Cal 

ScanMan.Cal 


HITACHI Digitizer 
10 Year Warranty! 

HDG-1212M ■ 

Ineludee: 

4-Butt Cureor, 1-Butt Pen 
A Mouae Emulator. 

$398 


NEWI Optical Disk Interface / 40ms 

Fibsize up to 21 GigaBytes and imited by DbkOnly. Speed resembles a 
40ms Hard Drive. OptiDriver supports most Optical drives including ATG 
Gigadbk. iSI 525WC. LMSi LO-1200. Maxtor TXT 800S. Mitsubishi MW-5UI. 
Optimem 1000. Optotech 5964. Panasonic LF-5000. Ricoh RO-5040VI/L. 

Sony VI/DD-3000. Host Adapters supported indude Adaptec, Future Domain. 
Rancho Technology, Sdentifb Micro Systems, and Western DigHaL Opti¬ 
Driver M an appicatlorw interface for attaching optical disk drives to an IBM 
PC/XT/AT or oompatbb computer systera L^ memory usage, approxi ma te- 
ly 60kb. is required for the master prograra NASA » now a proud user of thb 
revolutionary interface. Kh includes O^Driver, Host Adapter, and Manual In¬ 
stalls as drive *0* with batch fib. 


$525 


$695 list 


Pre-approved P.O.'s are welcome. Prices refbd cash dboount and are subjed to change without notice. Produd com- 
patbilty. warranties, A claims are responsblity of manufadurer only. All returns are subjed to a restocking fee. Per¬ 
sonal/Company checks deby shipping. AZ orders only add 6.7% tax. Orders are processed same Day. International orders 
Call (602) 881-1090._ 


Volume Bids 
Wecome! 

VISA 

MASTERCARD 

POm 

JuMt Cell FIrMt 


MHI Warehouse, Inc. 

8129 N. 35th Ave. 11^2^3061 
Phoenix, AZ 65051 

New Orders: 

1-800-621-3999 

Order Info; 602-997-8877 

Fia:602443'3833 
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WE OFFER: 

1. Same Day Service - AH orders 
shipped, insured, within 24 hrs 

2. Guaranteed Satisfaction - 
Lifetime warranty, 30-day return 
guarantee 

3. In-stock Inventory - No delays, 
no disappointments 

4. No Minimum Order - Quantity 
discounts aiso avaiiabie 

5. Pre-Approved Purchase 
Orders and Visa & Master¬ 
Card Accepted 


AND GREAT PRICESI 

5.25 Black Disks, DS/DD .... .35 ea. 

525 Color Disks, 8 Coiors 

Available. DS/DD... .46 ea. 

5.25 Black Disks. DS/HD.62 ea. 

5.25 Golcir Disks. 8 Cotors 

Available. DS/HD .. .94 ee. 

3.5 Blue or Gray Disks. 

DS/DD.1.12 ea. 

3.5 Coior Disks. 5 Colors 

Available, DS/DD.1.20 ea. 

3.5 High Density. Black 

only .. 3.80 ea. 


100% certified and tested. 

En-or free lifetime warranty. 

All disks indude generic white box, 
Tyvek sleeves, labels, write protect 
tabs, shrink wrapped. 


CONTINUOUS FORM LABELS 


Slia 

Acmes 

BoxOty. Price/I .000 

2^4 X 7/16 

1 across 

10,000 

$1.»S 

2^4 X 7/16 

4 across 

20,000 

$1.9$ 

2Va X 1S/16 

1 aaoss 

5.000 

$2.19 

2Va X 15/16 

3 across 

15.000 

$1.98 

2^4 X 

1 across 

2.500 

$12.00 

X 1-7/16 

1 across 

5.000 

$3.00 

3x15/16 

4 across 

20.000 

$2.00 

3,3x15/16 

4 across 

20.000 

$2.0$ 

31/2x15/16 

1 across 

5.000 

$1.90 

3V2X 15/16 

2 across 

10.000 

$1.90 

31/iX 15/16 

3 across 

15.000 

$1.90 

3Vgxl5/16 

4 across 

20.000 

$1.90 

4x15/16 

1 across 

5.000 

$3.21 

4x15/16 

3 across 

15,000 

$3.21 

4x1-7/16 

1 across 

5,000 

$3.2$ 

4x1^7/16 

3 across 

15.000 

$3.2$ 


Prices quoted for full boxes only. 
•Designed tor the 3V2' disk. 


‘The Quality Disk & Label Specialist 
Since 1982’ 

1040 Broadway 
Westville, NJ 08093 
Fresno, CA 

609 - 456-6996 


FAX# 609-456-7172 

1-800-426-3303 


All produota assembled In the U.5.A. 
All orders F.O.B. VVestville, NJ 
C.O.D. orders add $2.20 


A VOICE FOR YOUR PC! 

VOXX 0"'vs79” 



Unlimited vcicabulary 

► Text-to-ape«ch aonware Included 
^ Speake English text and numbers 

Alee speaks Spanish and Italian 
^ 13 different, easy to understand v<dces 

► Automatic Inflecflon 

Easy to use with DOS, BASIC, ate... 

► Uses ana PC/XT/AT typa short slot 
^ Better than units casting much mare 
^ Audio amplifier and speaker Included 


C-O O- *3.00 enni. 
C«n*de: H U 

DvtFMH 


(203) 653-1306 

ALPHA 

242- B West Avenue. Darien, CT 06820 
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9-'Ihick Tape Drives; YesI 
for IBM PC/XT/AT/386 
and PS/2 



Inlerchange tapes from mainframes. 
Important fcniurts: 

• SOO. 1600. 3200. 6250 BPI 

• EBCDIC/ASCII conversion 

• IBM & ANSI labeled tapes 

• Network backup 

• DOS, XENIX. Microport 

• Highest quality customer service 
For quick delivery we stock all major 
manufacturers' tape drives, including 
Cipher, Kennedy. M4 Data. Qualstar. 

Prices start at S3,755. CaB Today! 

Overland D«U, Inc. 

5620 Kearny Mesa Rd, • San Diego. CA 92111 
Tel: (619} 571-5555 • FAX: <6J9) 571-0982 
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PALMERASE" 

World’s Smallest UV Eraser 

$ 499 $ 



PALMERASE™ can erase 20, 24, 28, and 
40pin EPROMs in less than 3 minutes! Also, 
larger erasers arc available to handle EPLDs. 
MICROS and other UV erasable devices. 
Please call today for more information on an 
eraser that's right for you. 

IjOCICAL 

oavicps, me. 

1201 N W. 65th Place. Pt, Lauderdale, FL 53309 
1-800-331-7766' In Florida; (305 ) 974-0967 
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(DEALERS: 164) 


Satellite Communication 


MICROSAT II 



Expansion Board 


IMMEDIATE 

DBUVERY 


• For IBM PC/XT/AT and compatible. 

• Satellite data receiver - 9600 baud, 

• Satellite bulletin board. 

• Satellite video and 
audio option - Add $200 


PERSONAL SPACE COMMUNICATIONS 

707 JolinKin Rod, Blaine M 9«230 
(6{M)597-6298 TLX 04-508306 FAX [6(14|59762J4 


^HUSKr^ 

EPROM 
PLD 
MICRO 
GANG 
SET 


PC based PROGRAMMER 
1599.00* 

'‘rsodiilfi iifii mpludeci. 

From A Name You Can Trmi 


LOGICAL DEVICES, INC. 

1201 N.W. 6Sth PUiie, Ft. Ijiud«rdiite. FL 33309 


1 1-800-331-7766 (305)974-0967 

Telex 383342 Fax {305) 974-85 31 
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CompuSave 


iwiivpc 


Dig. Slave.. 
T5251-11E.- 
T Adv. Prem - 
VGA Wonder 

:aramat_ 

BkmVGA HiRes 


BOARDS 


-- 545 Orchid Tirty TurtX)_262 

-545 Panasonic Fax_642 

..299 Paradise VGA« 16.295 
CALL Paradise VGA Pro.395 
-142 STB VGA EM 512K .299 
345 Sigma VGAH_242 


Above Board Call Video 7 V RAM_482 

;hid Designer_329 Video 7 Vega VGA .259 

iptec, Artist Hercules. Metheus, Number 9 - CALL 
Jdram, TaHtree. West Digrla. /Verticom. VMI. CALL 

DISK DRIVES 

C 150 Mb_1,445 MicropoHs 1355 ....1325 

nouli II20 Mb .-.799 Seagate 20Mb KH_262 

iscrtw 3053 _449 Seagate 30M bKit -.279 

iscribe 71 Mb 635 Seagate ST25M -.429 
itain TD 4440 379 Toshia 720 K, 3.5* Kit -89 

sCard 20Mb —518 WORM Drives_CALL 

■, Archive. Alloy, Gerwa, Micropofe_CALL 

nard, Maxtor, Teatlecmar_CALL 

SOFTWARE 

bon Copy-»> 5.0 -107 Paradox 2.0_412 

389 Peachtree Complete 145 


HHPIus_ 

(back Plus_ 

Publisher 2.0. 


,104 Q&A.. 
-83Ckiattro. 


vard Graph 2.1 .299 R:BaseforOS2 
rUS 123_295 Sprint 


.190 
.139 
-545 
-119 

Excel-PC .289 SYMPHONY_CAU 

oaoft Works_96 Top for DOS_105 

Woid4.0..209 Ventura Publisher-.495 
timale Advan. II. 257 WordPerfect 5.0_225 


COMPUTERS 

Acer 1100 B4_ 3250 Toshiba 1000 _769 

Acer 20 Mhz_CALL TosWba T1200F_1459 

AST Model 80_1525 Toshiba T1200HB -2455 


AST Model 300. 
AST Model 340. 

AST 3320 _ 

Intel 25 Mhz_ 

NEC 386:2Mb. 
NECail_ 


.-2777 Toshiba 3100/20 
-3999 Toshft)a3200 — 
.. 6935 Toshtoa 5100- 
-3899Tosh^ba5200— 

..2995 Wyse 2108_ 

.1465 Wyae 2112 


NEC Powermate -CALL Wyse2214. 
Packard Ben 12 Mhz. 1265 Wyae 3216. 
Samsung 20 Mhz—2899 Urksys 386.. 


.2995 

.3750 

.4899 

CALL 

.1195 

.1659 

CALL 

.2795 

.2695 

.1625 


Samsung S500 /40 -1565 Zenith Supersport 
Televideo 386 2Mb - 2595 Zenith Supersport 286 3395 

Mitsubishi MP286:12 Mhz / 40 Mb Drive_1925 

Mitsubishi MP286 Laptop; 20 Mb_2337 

Sperry PC IT; 512kb / 44Mb HD / Keybovd. 

Altos, nr, Sharp & Other Models .. 


TERMINALS 

.485 Televideo 965- 

299 Wy9e»_ 

389 Wyse 50_ 

KimtronKT-TOPC —359 Wyseeo_ 


AllosV_ 

Adds 1010 
IBM 3151- 


-2795 

..CALL 

—412 

-289 

-355 


.395 

-379 


Link MOS_409 Wyse 85G. 

Televldeo955_375 Wyse 99GT_469 

Visual, OE, Link, CXfne, Falco & Other Models —. CALL 

MICE 

LogilecC7_67 Logitoc HiRes_92 


Microaofl w/paint. 
Mouse Syst^ - 


.99 Microsoft w/windowrs .132 
-95 Summa Mouse——.79 


1 - 800 - 877-8855 

(H)vcrninent P.O.'s are Welcome! 


PLOTTERS 

Calcomp 1023GT_3785 HP 7550 A 2895 

Calcomp 1043 GT_5645 HP 7570A_3045 

Calcomp 1044GT —10,245 HP 7595 _7795 

Calcomp Colormaster. 3395 loTme 3700 _ 3065 

Houston DMP 52_2399 loSne 4000 _3995 

Houston 41/42_2110 JDL 850 GL —. 2799 

Houston 56A_3850 Roland 885_1095 

Houston 61_3025 Roland 960 —1195 

Houston 62_ 4495 Roland 990—1595 

HP7475 A_1395 Roland GRX -CALL 

Numonics, Taxan, Versatec, JDL, Other Models - CALL 

DIGITIZERS 


Calcompl2x12- 
Calcomp 44 x 60. 
Caicomp36 X 48 . 
GTC0 24X36 - 
GTCO36 x 48 -. 
Hitachi11x11— 


-348 KurtalS3. 


-CAU 


.3745 Kurta IS 8.5x11_249 

3195 Kurta IS 12x12_309 

1945 Kurta IS 12x17_535 

2395 Summa12x12^_348 

-439 Summa 12x18_579 

MODEMS 

ATI ETC_155 Practical 12001_65 

Anchor 2400E_145 Prometheus 2400B/2 -. 129 

Avatex 1200 Ext_95 Prometheus 2400G 149 

Cardinal 2400 Ext -139 RacaFVadk: 2400VP — 386 
Cardinal 2400 InL -. 109 USR 2400E_345 


Hayes 1200_ 

Hayes 2400_ 

Mi^ Pocket_ 

MultHech224EH- 

MultHech224EC. 


-279 USR Courier 2400 — 299 

-415 USR HST9600 _649 

-109 USR Sportster 1200 _85 

-388 Ven-Tel 18000 _939 

-305 Zoom 2400 HC_145 


Case, Packard Bel, UDS, Other Models... 


.CALL 


PRINTERS 

Alps Allegro 24 — 349 Panasonic 1080iM2_162 

Alps 324 E_745 Panasonic 1091iM2_185 

665 Panasonic 1124_CALL 

149 Panasonic 1524 _549 

162 Star NX-1000_171 


Canon BJ130. 

Citizen120D_ 

Citizen 180D_ 

Citizen MSP 40. 
Fujitsu DL3400-. 
Okidata390—. 
Okidata393.— 

NEC P2200_ 

NEC P52O0_ 

NEC P5300 — 
NEC P9XL_ 


.299 StarNX-IOOOR Color .299 


-525 Star NX-2400 _318 

-475 Toshiba 321SL_499 

..959 Toshiba 341SL_645 

-328 Toshiba P351SX_979 

-515 Canon 811 Lazer_1565 

.679 NEC LC 890 _3165 

.1038 HP Lazer Jet II_SAVE 

Brother, C.ltoh, Data Products, Diconix-CALL 

Epson, Genicom, QMS, OTC, Varityper, T1_CALL 

MONITORS 

Amdek 31OA_69 PGS Ultra Sync_522 

Amdek 1280 _ 645 PGS UllraSync 16’ .895 

Gold Star RGB_235 Samsung TTI_79 

Mitsubishi 1381A—509 Sigma Laser 19’ 1765 

Seiko 1430:_599 Sony Mutiiscan —Call 

MItsubshi 6905TK -2375 Tatung Multiscan — 475 

NEC Multisync II_579 Wyse 650 VGA_459 

NEC Multisync ♦_915 Wyse 700..678 

NEC Multisync XL - 2089 Zenith 1490 _598 

NEC Multisync GS 189 Other Models_CALL 

SCANNERS 

Datacopy830_1725 Panasonic 505 -969 

Logitec Scam Man -191 PGS LS-300+ OCR. 965 
AST, HP, Taxan, PC Hand Scanner_Call 


!;iil Address: 4207 S. 37 lh Streel - Depl 1112 • Phoenix. A/. KSiMU. llOt KS: \I()N-I HI 7 AM-(» PM. S \ I: *) \M- 2 PM. Prices relleel e;ish diseounis ;iiid ;ire suhjeel lochiiiiKe 
>\ilhoiil iioliee. Ue <ii» iiol ^luminlee eoiii|)iilihilil>. 1)0 \'s are repaired or replaced, please call lor a KM \. Major credit cards and selected PO's are accepted. 

IM KRNA I ION \l, SALKS (602)437-4X55 - FAX (6(I2)437-%X5 - Cl SIOMKK SKKVICK (602)437-4856. 


©mif IPirS(§(^ , a IBnuQ ^ | 


PCI-286-12 

80286-12 

1MB Floppy Drive 
640K RAM 

Serial / Parallel / Game 
101-Key Enhanced Key Board 
81-13.3(1 Walt) 

SI - 15.2 (0 Wait $100 Option) 

' 6/12 MHz Key Board Switchable 
WA2HD&FDControHer 
80287 SOCKET 
200W POWER SUPPLY 


MONO SYSTEM 

• W/Mono Monitor 

• 20 MB Hard Disk 

$1255 

VGA COLOR SYSTEM 

• WA/GA Card & Monitor 

• 20 MB Hard Disk 

$1855 

EGA COLOR SYSTEM 

• W/EGA Card * Monitor 

• 20 MB Hard Disk 

$1640 



PCI-386-16 

• W/40 MB HD 

$2395 

PCI-386-20 

$2695 


GAS PLASMA 286-12_$2295 

• 80286-12 CPU 

• SI - 13.3 

• 372" FD 1.44 MB 

• 20 MB HD ST-138 

• LCD Screen (640 X 400) 

• I/O Card Parallel/Serial/Game 

• 640KRAM 

GAS PLASMA 286-16_$2495 

• CPU 80286-16 

• SI-18 



LCD-286-10 PORTABLE_$1655.00 

•10 MHZ 80286 SI-10.3 

• 12 MHZ Si - 13.3 (Option $50.00) 

•16 MHZ SI-18 (Option $250.00) 

•640K RAM 

• LCD Saeen 640 X 200 
(Option 640 X 400 $180.00) 

• Super Twist & Back Lighting 

• 86 Key Board 

• External / Parallel / Game 

• 1.2 MB Floppy drive 

• 20 MB Hard Disk 

• 80287 Socket 

• 200 W Power Supply 

• Side 15 */4- X 9 Vi" X 8" 

•23 LBS 



LCD-386-16_$2795.00 

•80386-16 MHZ 

• 40 MB Hard Disk 

• 80387 Socket 

LCD-386-20_$3095.00 

•80386-20 MHZ 

• 40 MB Hard Disk 

• 80387 Socket 


CRT-PORTABLE-286_^$1449 

• Compaq Type 

• 80286 (10 MHz or 12 MHz) 

• 12MHz SI. 13.3 (Option$50.) 

• 16 MHz SI -18 (Option $250) 

• One 1.2 MB Floppy Drive 

• 200 W Power Supply 

• TTL Dispty 9" Amber 

• AT Key Board ^ 

• Serial / Parallel / Game 
•WA2 HDAFDConlrollef 
•20 MB Hard Disk 



CRT-386-16 

•80386-16 


$2595 


CRT-386-20 $2895 




PCI 


PACIFIC COMPUTER 

702 S. Del Mar Ave., #B. 

San Gabriel, California 91776 
(FAX) 818-286-8662 


( 818 ) 571-5548 (Technical support) 

(800) 421-1102 (IN CA) ORDER ONLY 
(800) 346-7207 (OUT CA) 9 00 AM - 6.00 PM 

•ALL SYSTEMS COME WITH ONE YEAR PARTS & LABOR WARRANTY 
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Cirtle 90 on Reader Service Card 


IBM-PC BUS 

Input/Output Cards 

DlP-24 Opto-isolated digital input 
DOP-24 Opto-iaolaled Darlington output 
FIO-48 TTL level digital input^butput 
DPC4IJ Pulee coijritor/tlnierbenerator 
DCM'tS 8 Inputs. B Outputs, CTC 
AIP.24 12 Bit ADC input 
AOP-B 12 Bit DAC output 
A1546 12 Bit isolated ADC input 

TIP-1 Thermocouple input 
SIO-2 HS232/422/4a5/20mA I/O 
$T-24 Screw terminal adaptors 
BXT Backplane extenders 
BP-5/n 5/11 Slot backplanes 


Blue Chip Technology 
Main Avenue 
Howaiden Indiistrlal Park; 
Manor Lane, Deeoide CHS 3PP 
Telephone: {0244} S20222 
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8051 

FAMILY 

EMULATORS 


See our ad 
on page 323. 

For info call: 

Austria 

02 22 afi 7G 38-0 

Australia 

02 654 1873 

Danmark 

0ZS5 81 11 

Finland 

See Sweden 

France 

01 69 412 801 

Great Britain ... 

01 464 2586 

Israel . 

03 499034 

Korea 

02 784 7641 

Niow Zealand 

04 866 375 

Norway 

See Sweden 

Portugal 

01 63 56 70 

Spain 

03 217 2340 

Switzerland 

01 740 41 05 

West Germany . . 

06 131 16 87 

Sweden 

040 92 24 25 

as. A 

408 866 1820 

noHau 

51 L Campb&ll AvS «^1Q7E 
CamptJfiir, CA &500& 

CORPORATION 

(406) B66-1B20 


Circle 199 on Reader Service Card 



The Bible LibrarY”* 

^9 titiffi: 9 bibtes + 20 reta^ence works on one 
CD-ROM laser disc. The most comprehenBive 
Bible study tool available fur the minister and 
(ayman . .... S495 

CD-ROM/WORWI DUTLiT 
Sm While Sueptiee Laet 

TOSHIBA DRIVE.DISCOUNTED 

HtTACHI DRVES.2 far 1 Sale 

MS DOS & MAC S/W DISCOUNTED: GroHers, 
McGrsw-HUi Sdenoe, Supermap, U.S. Atlas 
GeovisPn, Comstock — 449 photos. PC-SEG 
[25,000 prugrams). Public Oomoin — Aide 
[5,000 arced prugrame]. ^Pnces subject to dwge- 
CALL l-iOIl-543-1734 ANYTINIE 
[7161 852-6711 Dna Day Seevics 
QO.Q/AMEX/MCA/ISA 
JASOni EIUTESPIIISE 
Dept. □, 5459 Main Street 
WiHiamsvile, NY 14221 


RS-232C INTERnCE AND 
MONrrORINB EQUiPMEHT GAIALOG 
FROM B&fi ELECTRONICS 

WRITE Of CALL for yWH FRS 
COMPREHENSIVE 8 A B ELECTRONICS 
CATALOG TODAY! 

Paiges and pa^es of pholo- 
^ gr-sphs and iBustrated. descrip- 
tivs tesft Jdf BAB'S connptBite 
IN of RS-232 convert¬ 
ers. RS'422 ponvertera, 
cement loop converters, 
adapters, break^rut boxes, 
data swindles, data spHtteis, 
stwft baul modems, sunae 
piOtBCtors. arrd mjcfr, 
much more, Mostproduas 
meet PCC PartISJ. 

Yorjr RS^232 needs tor quaSfy, ser¬ 
vice arid campetitive prices v^l be mote 
than met by HAB ELECTRONICS 
MHitrtatlurer ID ioe. no mlilillHmtrtl 
Money-back piiaramee! Same4ay shipment! OrtB-year war¬ 
ranty on pODducts! Techmcai support avaiable^ 

Write For Vaur FREE Crialtro Tniliiyl 

B &n elEcttmnics 

■M MAmjfACTuHLNf; CDMWMV 

ISffiM Boyce MEsmorial Drive • RG Box t(J40»Otbwa. IL 61350 

Phone: 81S434*0&46 
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bigkMuth, 


REAL VOtCE Digital Recording 
for your PC, XT. AT or Campatibfe 

♦VOICE MAIL SYSTEM 
♦TELEMARKETING 

-MaufKi & Outbound 

♦SMARTEST ANSWERING 
MACHINE 

♦ALFTODIALER—OATABASE 

♦VOICEPAD- 

- Vbii'ce for your programs 

♦PROGRAMMER'S TOOLKIT 

(apHana! ^79P>) 

V? card, software, cebias. and apvakvr 

gc <269 "-s*a> mi 

(415) 652-9600 

Talking Technology, Inc. 

4383 PtotfrTKjJir 4va. Syj'rs fl 
Oakland. CA946n 


Circle 279 on Reader Service Card 



Easiest IEEE 488(GPIB/HPIB) 
Interfaces for your PC. PS/Br. 
Macintosh. HP and more! ! 

• Controllers 
‘ Converters 

• Extenders 

* Buffers 

* Boards 


Pfease ad 

in tt>e MAC 
Siippternent on 
page M59. 



Cal! or send 
for your Ff?££ 
i I Technical Guide 

iDteCh (216) 439-41^1: 


25971 Cannon Road * Ckw^and^ OtTio 44l4fi 
Tatex §50282^64 * Fax 1216) .439-4093 ^ ^ 
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Grele 144 on Reader Service Card 



RIBBONS a DISKS 
3.5” DS 1.0 MB #6404T07 

0095 0050 0095 

A V Tbx 5 bx 10 bx 


3.5” HD 3.0 MB #6404078 

LS& 

tM 1 bx 5t>^ ““ ot)> 


PROPRINTER 

XL 4202 #1040150 




Deiav^re 1-800-451-1849 

pai^x»47. WILWHOIOtl, DC. 

Oklahoma 1-800*654*4058 

KOBOK HM. KTDOMV.OK.IrMoq 

1'BOO'621*6221 

i riOlbak rasBa. veou. hv Htu 

TELEX-4933362 FAX-405-49&-4598 



FOR ONLY 


SW’ 

DS-DD 


ea. 


With Tyvek Sleeves & Write on Labels 




Delaware 1 ' 600 ' 45 T 1849 

'000X10341. WILUINGTOto H. ISBU 


Oklahoma 1'SOO''654>4058 

no. KlkM74. KTHANY. OK 73006 

7 niiHfirffnil‘' Nevada 1-800*621*6221 

rUirf'&LtrlUll Rp.BOX 173V6. LASViGAfi.HV. SB1I2 

Mincrxim Order 25^ - Visa,MasterCard accepted, 
COD add 3QP- UPS delivery. US Mall forAPO,FPO 
A K ,H I, or PR add 5% add 11 1 Ona I for PAL. 



TONEBi 
KITS 



TONER KIT BO #5397-09 


62 i 


• OPC KITS '‘CALL’ 


Delaware 1*800*451-1849 

rOLBCni Hia47. WILUMOHM, «.1fi4l&D 

Okiahorrta 1'800*654'4058 

_ RO BOX 1*74, tETHMt. C*. 7*KW 

Nevada 1-800* 621'62 21 


Minimum order $2005 ' No Surcharge on Visa 
MasterCard ' COD orders add $3QK Surface 
Shipping UPS add $309 per 100 for 3Va''or 5W, 
ado $4™ per 100 for 8!' U.S, Mad delivery add 
9^.Trices subject to change without Noticer 
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Vi'S ou vrt MwtMfvr b iMru 


DlsJfirf^s f i 

Tht? Uitimate 
Diskt?tte Vaiue ... 


3 1/2 - 135TPI 
OS-DD COLOR 


1.15 

1.25 

S-1/4^“ - 46 TPI 
DS^DD 

.49 

.59 


irCENTECk' 


eULK 

COLOR 


PLASTIC 
STORAGE SOX 


BULK 
COLOR 
OR GRAY 


D&HD 96 TPI 
IBM^AT Compat ible 


BOXED 

COLOR 


America's 
Premium 9ualiti; 
Coiar Dtsketfes 



DiskCourier 


.84 
.63 

3-1/2" -135 TPI 
D&DD COLOR 

1.75 


T ravel Poucn and Color Dtsks 
Coniajns ID color 
micfolloppv disks 
m Iravel couch 


PLASTIC STORAGE BOX 
COLOR 


BULK 

COLOR 


18.50 
1.39 

1.15 

r1/a"‘13S TPI 
SLACK OS-HD 

4.50 


PLASTIC 
STORAGE BOX 


BASF 


5-1/4" .,3.^ DS-HD96TPI 

48 TPI DS-DO IBM AT Compallbifl 


.64 A .94 


*St 

4.50 ^ 0 ^ 1.34 


3-1/r DS-HD 


3-1/r DS^DD 


5-1/4" - 4S TPI 
DS-DD 

.72 




DS-HD 96 TPI 
IBM-AT Compatible 

1.48 


Nashua 



DS-HD 96 TPI 
IBM-AT Compatible 


.80 


BULK 


5-1/4^03/00 48 TPI 
E^^ceeds ANSI specifIcaiiorEs 

+ SCFORTYVEK 


ORDERING INFORMATION 


TERMS: P C. ordei^ accepted, government and schools on 
net 30, SHIPPING; U S orders add $3.00 per 100 diskeltes 
or Iractlon I hereof ^ add $3.00 fo r COD orders. 

PRICE PROMISE: We will better any lower delivered price 
on the same products and quantilies advertised nationally. 


Tall Free Order Line 


WSA’ 

Informatton Lina: 


1-800233-2477 1801-561-0092 


^ISC INTERNATIONAL 


SUPPLY^ COMPANY 
1376 W. 8040 S. / WEST JORDAN, UT 84088 
HRS: 8 AM TO 5 PM (MTN. TIME) 


5<S8 BYTE* DECEMBER 1988 





.90 

.99 



2400 BAUD 
$95 MODEM 


30 DAY FREE TRIAL 

SUPERIOR PERFORMANCE . NOT ER¬ 
RORS AND NOISE. WE CAN PROVE IT NO 
COMPROMISE 2400.12D0.30D BAUD MODEM. 
FUlX FEATURED, HAVES COMPATIBLE IBM 
INTERNAL * SOFTWARE INCLUDED * DEAL¬ 
ERS INQUIRE - 30 DAY money BACK TRIAL 
CAU FOR DETAILS 

CompuCom Corporation 

(800) ACT ON IT (408) 732-4500 


cfock/calendar IN A CHtiPI 


Easy plug-in 9 ID-yaar batlary 
Never set date/time again 
No sl(^ needed ■ 100% compatible i 


NOW WORKS WITH PS/2 


CMPCLOK wMare NOW 
3May mney4iack guarwitee 

COMFUQUEST IMG. 

eoi Morsa Avo. ■ Sctiaumburg, tL 60193 

l-aOO-722-2353 
1-312-529*2552 In IL 
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Circle 61 an Reader Service Card 

ti0. 


Z80 orHD64180 

(or Z80 and HD64180 


pm 

Microprocessor 

Programming. 


Source fevel debugging on a remote target! 



Investigate our powerful PC-ba/sed, 

C compiler for embedded Z30 and 

HD641flO micftiprace^ors... a com- 
piler written for microprocessor 
ensineers. Only $495,00. 

• Remote sotirre debugger. $195.00, 

• Additional products: assemblers, 
linkers, single board computers. 

Z-World 

1772A Picoaso Avenuv 

Davis. CA 9561A 

916 753-3722 

Fa;i: 916 753-5141 


iC-80 In-Circuit Emulator 

* Can be configured for Z80 or HD64180. 

* C source code level debugging with our C 

compiler. 

- Works with IBM-siyle PC. 

* 64K overlay memory, 

* Base price S99S.0fl. $1340.00 including one 

probe and symbolic debug software, 

2- World, 1772 Picasso Avc, DavU, CA95616 


(916) 753-3722 

L&yS^Teir08131/16e7 Specialisis" 


Fax: (91$) 753-5141, 

In Germany: iSysiem 03131/1687 
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Prestol 

A Link to 
.Mainframe 
a Graphics 


Find out how otir whole femily of 
EMU'TEK giapbio term Inal eniiitadon 
stiftwate makes good sent* for the wijrk do. 
Call Today fw mort Infiirttiutlnn. 


FTC 


DATA 

SYSTEMS 


(714) 99S-3900 

laOO) 962-3900 (SOO) 972-39fJ0 (CaUf.J 
lOflOl Dale St„ Stilte M-2 
Stanton, CA 90680 


Terminal Emulation 


TEK4105EM410SJ349 



• Mfror?/x4?D5 
’ Tsktronix 4010 

- Vr220, VT102 

• Picture files 

- VGA and EGA support 

• High resolution hardcopy 

VT220 EM22D sjeg 

‘ V7220, VT102 emulation 

• File transfer 

• 132 column modes 

• Color supporf 

- Hof frey 


■ ■ D/i/era/ffed Compare/SysfemsHJ'*^- 

3?75 fffS AweniiC, Sutie IB 
Boaki^f. CO 80301 (303) 447-9251 
f^X-303^47-1406 

VJ}02. DfC. Jakiswvx - fefr/ronta frit 
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HOLIDAY SPECIALS — IBM COMPATIBLES REDUCED BY 20% to 40% 


CArSMHZ 

BASE SYSTEM 

■ 256K (Ocs. • 150 Wan Power 

Supply • AT StylE Keytoard 

■ ^.77 or B MHZ KeytJoard Setectabie 

* FDC 

• B087 Socket • 360K Floppy Dtlve 
^ -1 Year Warranty 

;S«'$3gg00/' 


ENHANCED HH KEY [ETBOAm HOW DEANIWID 


IIHIMI 




cn 


386 SYSTEM 

WITH RMNrrOlt 

> 101 Key Keyboard 

• 90386 Processor 

• 1 Meg Memtirv 

• Paralfel / SeriaJ and Oodt 


lEMHz 

ZOMHz 


$209goo 

$249900 


CAr 286-10 

BASE SYSTEM 

* 512K Exp. Id 1 MEG - 200 Watt Power 
Sofpp^ * AT Style Keyboard 
• Western DigitaJ Controlter *1,2 Meg 
Floppy ■ Legal Bios w/maraja!s • Systems 
DocLwnentatjan • 1 yr war * Clock/Calc 
- lOMhtz DTK MoEhertsoard 


11.1 NfiRnilS SL 



OPTION A 

OPTION B 

OPTION C 

OPTION A AT 

OPTION B AT 

OPTION C AT 

I jT Memo Amber Monrtor 

e4D X 200 OblDr Mdnitdf 

I?- Mono Ambar Monltof 

12“ Mono Amber Morvifor 

&40 X 200 Color Monkor 

12” Mono Amber Manrtor 

GrafiMics Card w/psr pon 

GrafltliCs w/p^ port 

Graphics Cam w/pai pod 
^ Idard Dnivs 

Graptiics Card w/par port 

Graphics Card pod 

Srapihics Card w/^iar port 

20 Meg Hard Drive 

^513"« 


^786* 

*949“ 

S1D96* 

Sties* 


HAPPY HOLIDAYS FROM YOUR LOW PRICE LEADER CALL (800) 654-7762 


rn^ COPROCESSORS 


tf V«ur PC 
Uwc I4*« Intel 

Hvnniiifl pt.. 

Than Tou 
Hmma int«i 

MEAM 

Pricn 

BDBB 

5MHz or less 

8087 

97Y!i 

8008 Of 8086 

BIVtHz Of less 

0087-2 

143* 

aoBB 

10MHz Of 1^ 

8007-1 

209* 

80286 

6^MH2 

80287 

159* 

80286 

B-12MHZ 

80287-8 

229* 

80286 

10MHz or rnore 

00287-10 

259SS 

80386 

16MHz 

00387-16 

387"" 

80386 

20MHz 

80387-20 

629"" 

80386 

ZSIVtHi 

80387 25 

B29"" 

sessK 

16MHz 

803e7^SX 

429"" 


VIDEO CARDS 

VlDEC^EVE-f. .. 

Eve rex EGA &40 x 350 W/par pari 

Vega VGA PS2 Ctjmpaiible. 

Everex VGA 640 x 400, 17 VGA Modes 
Eva rex PGA 640 x 460. 2S6/4096 Colors 
MEAD Mortographics w/por porr Hercules corrp. 
MEAD Color graphics w/par part Mercoles comp. 


I79W 

169“ 

3*9* 

249* 

G29M 

58* 

58* 


ODD’S & END’S FROM MEAD 

150 Watt Power Supply Direct PC Gepfacement 54* 

200 Wan Power Supply Direci AT Replacement 79* 

Dos 3.2 w/GW Basic. 69* 

Everex Ram Expansiort for AT or XT starting at 59* 




m Seagate HARD DRIVES 

COMPUTE KITS 
STT25 20Meg 40 Mi Hi 299*" 

ST225 20Meg w/coni S CaUles 2i9«* 

ST239 30IWeg w/cont & Cables 299* 

STZ5T 4OM0g '/i HT 40 Mil w/soflware 379* 

STZ5T-1 40Meg, 26 Mif Sec 479* 

STZ77H 60IV1S 40 Mil H\ 489“ 

ST40Z6 20Meg Full Ht 40 Mil 279* 

ST4038 3DMeg 40 Mil Full Mt 299* 

ST4053 4DMB 20 Mil Full Ht 519* 

ST4096 lOMeg Full HT w/software .549* 


MODEMS BY 


EVEREX^ 


EV-920 EverCom 12 300/12D0 bps Bitoom Software 74“ 
EV-948 EverCcm 24 240Q Baud Ini. Bitcom Software 139* 

EV-g45 External 2400 Baud . 199* 

Fo r error correcting add $10 00 
Ix^jQ^Compallbla Major Manvfacturera 
1200 Baud Internal w/Software 69* 

1200 Baud External tuEly Hayes Compatibie 99™ 

2400 Baud intemaJ card w/suftwara 109* 

2400 Baud External Fully Hayes Ccinnpatihle 129* 


TAPE BACKUPS BY 

40MB Mini CaHridge, 1 BMB/min, XT.359»* 

40MB Mini Cartridge. 3.6Ma/mjn, AT 359“ 

4DMB Streaming Cassette, 5MB/min w/cont 539* 

60MB Streaming Cassette, 5MB/min w/cont 619*“ 

60MD Streaming Cartridge, 5MB/min w/fuH cont... .779" 
125MB Streaming Cartridge, 5MB/min w/Full cont 9B9* 

External Add 195* 


CONTROLLERS BY 


WESTERN DIGITAL 

WX-1 3 Bit W Sized tor XT. 

WA-2 16 Bit Fulf Sized Hard/Floppy 
WD-27X B Bit RLE Size 

WAR 16 Bit Hard Drive Controller. 

RA2 16 Bit RLE Hard/Floppy Tor AT 
MEAD Floppy Disk Contraller for XT 
MEAD 1.2 Meg & 36DK Controller far XT 
Hard/Floppy Gable Set . . . 


S9* 

119* 

79* 

129“ 

159* 

29“ 

sum 

5* 


MONITORS BY rg|[[N 

cfjsAUsrms 

1252 12" Amber wTTilt \ Swivel Base 79** 

1257 12" Amber Flat Screen 720 x 350 . 89"" 

1464 14" Color 640 x 200, 16 cotors. 239** 

1453 14" EGA 640 X 350. 64 color^.31 369* 

CN4551 Multisync EGA 720x480 . 439«" 

BM CGA/VGA^PGA/£GA Compatm 


FLOPPY DRIVES FROMd^ 

YOUR LOW PRICE LEADER 

360K Ht, PC Compatible — Mitsumi 69" 

1.2 Meg Mitsubishi Stack face . . 79* 

720K 3’^^ " Epson Drive w/S’A " mounting 89“ 

1.44 Meg Drive w/5V^" mounting — Sony 119" 
360K Tandon TM100-2 Full Hi. 89** 

160K Tandon TM100-1 Full Ht. M*“ 


Panasonic 


PRINTERS BY 


KXfiOBfIl 144CPS 

19B 

KXP10911 192CPS 

229 

KXP1092I 240CPS 

.379 


©ClTlZEIsr 

160D 180CPS 9 Fin 10" 179 
MSP15E 160CPS 9 Pin 15" 369 
MSP4D 250CPS 9 Pin 10* 369 


OUR CHRISTMAS PRESENTS TO YOU AT OUR COST (See Below) 


LETTER QUALITY PRINTER 

DAISYWHEEL PRINTER MANUFACTURED BY C.1TDN 

Why m tir49/Br n atm 

STARWRITER"F-10 

When our 40 cps letter quality daisywheel 
printer from the same manu^cturer Is only 


$29900 


• 6 ft. Serial Cable 

• Etidirectianal Tractor 

• Cut Sheet Feeder 



.E 19* 
149* 
199* 


STANDARD FEATURES 


• 40 CPS * Accepts Paper to IS inches • Form 
Length and Pitch Set from Conrol Panel 

• Industry compatible ribbon, printwheels and 
control commands ■ RS232 Serial Irttertace 


RAM UPGRADES 



4164 

4164 

4164 


41256 1QO US 
41256 80 NS 
4464 150 NS 
iMogxI 120 NS 
IMeg 11 1DQ NS 



Sitnm Modules 
256x9 lOa NS.129* 


255 X 9 120 NS 
IMfiO X 9 120 NS 
lMeg X 9 10QNS 
IMeg X 9 BOMS . 
IMeg X 8 120NS 


119* 

399" 

429“ 

549" 

399* 


STATIC DUSTER 

Attached to the CRT face and keyboard. Stalic Busier 
works just like a spcnge. dissipating static at a rated 
TfLQDO volts tn less than two secor^. 

Uit 49*^ Mud 39*5 


CLOSEOUTS 


Intel 2764 Maw Eproms 
Oriolnaj Compaq 360K Doves 
Defna Mono Monitors 
5 Meg Hard Drtve. 


3* 

49* 

49* 


10 MEG HARD DISK KIT 

Includes Conliitlleff i Cables 

• V 2 Height • 80 Msec 
Brand New/NTajor Manufacturer 

Mead 179* 


NO SLOT CLOCK 

• Plugs into Motherhoard 
• to Year flattery 
» Never Set Date £ Time Again 
Ufl 49* Mead 34* 


AT CASE 

• 2 flay Standard AT Style Case 
' Keylock F^r and Hard Drive LED’s 


uii 99 


Hoad 39"« 


TAPE CASSETTE/CARTRIDGE 

DC2C100, 3M. 22 " OCtOOa 3M . 9" 

DC30QXLP 45MBg. 14" DCSODA Used . 5" 
CSSOO . , 19“ CS600 ,, 24" 


800 - 654-7762 

SALES: T ».n-i (Ltn. P$T 

702-294-0204 

CUSTOMER SERVrCE / CHID^ SIMUSi 
9 a.in.-4 PET 

FAX 702-294-1168 

■»*) "iW Jaar reipflon? & 5 fo C 

’FiAU nor include, All aie new. 9Q Day w^rranriej 
All RAM irtsms subjed U] price change 
If 90 Day Warfanty unle&s stai&d otherwise 


MEAD 

COMPUTER 



1000 Nevada Hwy. • Unit 101 • Soulder City, NV 89005 

WE ALSO PURCMASB EXCESS mVEWTOHf 


ND SUflGHAHGE FDR MC/VISA 

TERMS: 

MC « VISA * CUD * CASH 

Purrllaie OirdBit Irani Dirilltled Rmi 
PeniHwl CbSGlii • AE add 4Vt 
20^ HeihKliing FM Mi KDii-OelKlIira Hetwins 


SHIPP1N<G: (min UPS 
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'COf!' A 1 k7'/ir’\ tiDr-Ana 



PROGRAMMER 


$495 


• Nd prrsanalit]' modules; Menu driven device sclcclion. 
tSuilt in Ersserrnmer optJon ($50): CorKluettve foam pad 
» DirCiCt leehnical suppotl; Full 1 year warmnEy. 

• tsTAND AUINEl duplicoJlion St veriJy (X7XXX parts), 

• Quick putse A lniem)$eiii olgorl Him (27256 under 00 acc). 

• IToHtol MWt: iSXKt; SS^wt; CMOS; EEPROMS, 

• 8741,-2H,-8,'BH,-9,-i>H,-51,-C5l,-52,-SS,mi Si. more 

• DfTsciysplli Hex, Si nary, Intel Jk Motorola 8.163^ bit, 

• User friendly menu driven driver proyritin Inciutted fur 

[BM^PC/XT/ATfPS2, APPLE MACINTOSH or CPM. 
MC/VJSA/AMEX Coti today for datadieefnt 

B&C MICROSYSTEMS INC 

355 WEST OLIVE AVE, SUNNYVALE, CA tMOSf) 
PH: (408) 730-5511 FAX: (40S) 730 552J TELEX: tW 185 



zsinuLC Lrnir 

MICROCOMPUTER 
DEVELOPMENT SYSTEMS 

Each o! three products allows the IBM PS2ffH3/XW 


suppoi 

pcrlB the M(i14€e7Ci6 family and MICPM-3 supports the 
MC6&HC05 faniily. Each system is $496 and Includes 
a pnogramming circuh board whh driver, cross 
assemner and Slmulaiiorj/DebuigQsr software A system 
is also available for the HITAOHI 637D5 ZTAT micia 

THE ENGINEERS COLLABORATIVE 

Route 3. Box ac, Barton, VT 05322 
(S02) S2S-345S FAX (802) 525^3451 
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PC485D _ ‘ $95 

[RS485/422 INTERFACE] 

• Meeis ihe ElA R8-485 standard for multipoint bus 
trimrnksian and ih&ElA R6-422A jttmdiird 

* Can be cunligurcd ax COhtl or COMI 
« Um icfVniDiitprs arc jumper sdccublc. 

• High tpflcd dinerentiaf driven allow fast data transfer over 
tong cabks^oveT 4,00011), Max. Baud rale 56KB/L15KB, 

« Tii-stale line driven permil implement atinn of LANs. 

« Two wire (half duplex) opeiation. 1>B9 dr phumd^^ 

* Sninplc cummunicaUtm software available, (S5D) 


PC488A _ $145 

[IEEE-488 INTERFACE] 

• Includes INSTALLABLE DOS DEVICE DRIVERS 
and software support for BASIC, 

• Optional iangUDge support for C, PASCAL, 

FORTRAN amJ A^EMBLY - SSn 

• Selectable base I/O address, IRQ and DMA. 

• CONTROLLER/ talker / LISTENER eapabililj. 

• Custofner isuppori via dediaitcd 24 hours B4tC Mip-iiisy- 
slcms RULI^IN BOARD, 

« Compatible with imist IEEE-438 Software Faclcn^s for the 
IBM-PC (e.g, ASVSTANTGPIB, Luluj Mcjmuiv, clC,), 

• Hardware compaltblc with NJ, GRIB * PCllA. 


PC488B $345 

[ IEEE - 488 CARD WITH] 
[BUILT- IN BUS ANALYZER] 

• (iPRA.S[C pUL-kuiitr CnmplujTkunls IBM/Mkmisori BASIC 
interpreter and compiler to ercale a prugrummia]; 
envJrnnmrnt simUartn IIP desktop enmputrni, 

« Additloniil libraries nfsivcrXIhigh l^ul 488 dedicated 
functians for C, TuHnl or EorLrma dvailabb (1^0 ea,)- 

• Powerful menu-driven bus analyzer^ which can run in 
the foreground ijf in [be background while 483 programs or 
ciMumands are exeeuied, features prngrum stepping, bfroL 
points and real time bus data capture (4k circular huDcr). 

• Instant toggling between roreground and Analyzer screen, 

• Dipswiich selectable Base Address, IRQ, DMA, 

« Tnlker/IJaiencrVCoiiLniller capability. Based on TMfi-TOl. 

« NEC-721(} based veraiofl (Kl PC! 1/1 lA compatible) - $ 445 

MCWISA/AMEX CaU iodnyfi>f datnibe^ets'. 

B&C MICROSYSTEMS INC. 

355 West Olive Avc, Sunnyvak, CA 94086 

PH; (408)730-5511 FAX: (408)730 5521 TELEX: 984185 
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^UYQUAUT^ 
FOR LESS! 



BUY QUALITY 
FUR LESS! 


MAXELL 



DYSON 

5'//’ DS/DD 59* 
31 / 2 " DS/DD 1,15 

LIFETIME WARRANTY 

Pnc$ ba&ed on quanfily ol 300 in bulk 
Includes Tyvek sleeves and label kits. 

SVa" DS/DD 39* 

lOOYo CERTIFIED 
LIFETIME WARRANTY 

Price based on quanrity of 250 In bulk 
includes Tyvek sleeves and label kits. 

800-222-0490 

InNJ 201-462-7628 

FAX 201^2-5658 

800-222-0490 

In NJ 201-462-7628 

FAX 201-462-5658 

• 24 Hour Shipment • 

iMEGASoftJ 

Xi* O- Box 710, Freehold, NJ 07723^ 

• 24 HOUR SHIPMEIVr • 

MEGASO/f 

P.O. Box 710, Freehold, NJ 07728 
^ Full service duplication faciitty ^ 
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FRAME GRABBERS 




PRICE 

PRICE 



with 

wuhout 



Imma 

frame 

MODEL 

Bisoumow 

grab 

grab 

HITT 256-4 

2SB I 25B n 4 

495 

HA 

HRT 256-0 

256 X 256x8 

78S 

HA 

HRT 5t2 a 

512 k 512 k 8 

995 

NA 

HRT 512 24 

512 X 512 X 24 

1995 

1455 


■CAtL FOR DIFFEHfffT WOOEIS 

■ IBM PC/XTM COMWTtBLE 

■ DIGITAUZE IN mi TMt 

- COMPOSITE VIDEO IW 

• 24 art RGB (XJT Extepi model HRT 256-4 
15 IbvsI gray scat* out 

SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUDNES 

■ FftEE SOFTWARE L/POftADlS TO REGISTERED OWNERS 

- FULL CREDIT OfJ UPGRADE PUftCHASE EN FIRST YEAR 
RETURN OLD BOARD AND JUST TOY DIFFERENCE 

IWPUT DEVICES lopbonell 


MbCTEjsofi Mouse (bu« «serialJ.499 

Sit Pad Plus by Summagraptiics. 5359 


HRT 


HIGH RES TECHNOLOGIES 
FO. SOX 76 
LEWISTON, N.Y. 14D92 


PHONE 416-407^93 FAX 416-497 1938 
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9TRACK 
TAPE SYSTEM 



* Mainframe to PC Data Transfer 
- High Spead Backup 

* All Software, Complete System 

* Service and Support, easy 
Installation 


call (81B) 343‘‘G&0S or write to: 
Cofitsch Cdin^uter CnnL 

P.O.Box 153 Tarzana,Calif. 91356 


COMTECH 
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TIMELINE INC. 


ContinAfital U.SX 

(800) 872-8878 


ORDER DESK ONLY 


Inafda Collfomta 

(800) 223-9977 


LA. & Technical Info 

(213) 217-8912 


OEM INQUIRIES 
WELCOME 


MasBU-wsm. 


PERSYST-GRAPHICS AND MULTIFUNCTION 
CARD FOR IBM PC/AT 

128K ON BOARD $89.00 

This card has 1 serial and 1 parallel port. It can be ex¬ 
panded to 1.5MB memory* This card has extended memory 
only. (This is not EMS or EEMS.) 

You can attach a monochrome monitor to the card as well 
as hook up a lightpen. 

Also includes utility software: drive emulator, printer 
spooler, utility to control calendar^lock. 

Uses 64K or 256K chips* 

FLOPPY DISK DRIVE $19.00 

SEIKO 8A40 FULL HEIGHT-640K- 


ADAPTEC 4000A SCSI Controller CAQ QO 

I/O for the ST412*606 Interface using MFM encoding w* w 


product* 


, HARD DRIVE $225.00 

Full Hmignt QUANTUM 540 -51 ms access time 


HIWJHI DOT MATRIX 

LiQUID CRYSTAL DISPLAY 

• le criBrac::iflrs x t line * Sv power roquirod • C^MOS/TTL Gompafipi# 
signal Isvsl • BulIMn RAM Ibr display data atornga > MuUipHo Instrucllon 
8«1 (basBd on 13 commandsj » BuiWn C MOS LCD dirlvsr A E^ontmler 

• Easy "Micropn^ssor” JittertHca • Low power consumption * 5 k 10 
dot matrix tormatkm with cunor, aUphanumerlcs S special symbols • 98 
ASCII character gonemtor {plus 64 kataksna) * 8 programmable 
charadsrs * ribbon cable corineaor already prewired. 

Physical siM 3 Ift^L x 1 a/8'W x 1W"D 




s 


5 for $25 


NEC FLOPPY DRIVES 


% Ht. 360K SVa” 
DS/DD $65.00 


Vt Ht. 720K 31^" 

DS/DD $79.00 


3 Megabyte Floppy Drives $25 

(Amlyn or Kodak Mfg*)-Runs with AT type or 8" HD Controller 
-KODAK has 160 tracks, 17 sectors per track. AMLYN has 154 tracks* 
15 or 16 sectors per track. It is 2*35 or 2*6 Mb formatted. Can read 
360K disks. Requires 50 pin, S" cable.) -Standard 34 pin floppy drive 
interface - Controlters available for XT or AT add on to 4 f looov drvs. 
-Program JfldTite comi^bje, requires driver software* (505)579-4496 

1 9Q00 DmVE.CONTROLLER. JSttSi 
PRICESP I b ^ SOFTWARE.! MEDIA DISK 

ROBOTIC LENS wHh inlrored sensors jauto focus) 


OrMt loum of optical and •lKtni-in*c)i*nlc*l porti ond lyolomi 
Indudlng the b««la twt «n intrviM communlalliDna Byotoin. 

Cofiloim n.4 02 Id 72 mm (tic) xoo«n imm wtm «uto foeualrtg c^MbUlty. 

DC molar driven or manual lOom and taeua eyslema erilh pmctalon ew 
rodiMlfon units* fnachanlcal dutehaa, and high quantv OC moton* DC 
rotary actuitor controllod tri* diaphr«n unit. ^ ^ ^ a a 

OptionAwalliiilaclnhmfdlatanoanmaauringayatarn C 1 Q fjO 
(iDcuetnp unit) with control aleetronloa liQ.QOu V * 



TAPE BACKUP 
CARTiOGES— 
DC300 XtD EX 
$ 10.00 

(2 pc, minimum) 
DClDOa No label 

$5.00 

(4 PC. minimum) 


SIWfWZl^ONITQR 


Model OJ7NK2 
HIGH RESOLUTION AMBER 


• Flatlaceptete 
a 900 lines a center 
650 lines af oomare 
a Operates from 
12VtX: at T4 amp 


oVef5c^inputis47 
1963 Hz 

a Horaortai _ ^ ^ 

*<h^jYRCAL 
(at^u^abte) bandwidw 



Rpf^ video (TTLIhpulsl operatton Not composite video. 


$29.95 


4 for $99 


POWER SUPPLY your CHOICEI 

BLOWOUT! $12.00^- °- 

f Please check dimensions.These are open frame supplys, j 


r«0 W#ff SwttcMngPoww Supply. 

On/off switch in the front. Buiit in fHter 
for easy power cortS piug-m. Open 
frame, L-tracket type. Two 4 pin 
power plugs for a/Kfror hard 
disk drives. 

Output: + 5.05V # 22A, # f2.02V 
@ 4A, -12V @ .5A, *12.59 Reg. 

& l.SA D.C. 

IVmenalDrif; tOliL X Sl§W 3C2HH 


Empower 130 Watt suppty. Unit is 
open framed. 

Output: *5V@5A,*12V@5A. -12V@ SA 
Ohneaitona*- SViL x 4^W x 

Power Syaterrm —180 Watt supply. 

Unit is open framed with 2 tour pin 
power connectors Puift onto the unit. 

Output: *5V @ 20A, *12V @ 4A. 
-12VS5A 

Dimensions: 9V-it n 4^W x 2ViH 


THE RETURN OF THE SPY IN THE SKY 
- NEC UP0791D — (CHARGE COUPLED DEVICE) 
‘^4096 ELEMENT ^ LINEAR IMAGE SENSOR 
The charge coupied device is sokJered to a pre-amplitwr board. (We sold 
out of the M3 board that aocompanied the unit. . They went fasti) Sirvoe 
this is an analog device, the circuitry to provide timing signals and con* 
vert analog outputs to digital MUST BE SUPPLIED BY THE RJRCHASER 
to interface to a microprocessor based system 
^ Timing requiremerTts could be determined from a NEC manual on the 
79ID Of from the schematic on the A/D board. PLEASE NOTE: We have 
A Q the A/0 board schematic, but unfortunately, we do NOT have the NEC 
% ^ ^ manual.Designed for page scanning applicationsJnciudfng 

facslmlle*(Optlcal character recognition and other Imaging 
applications which require high resolution and high sensitivity) 



. 10 Mllllwatt-Hellum Neon 
NEC ^61 LASER TUBE $99.00 

(Same as 5260) Milliwatt (Max Output)-5 Mw (minimum) 

Tube Is in cylindrlcat housing 15” tong. Emits Red beam. 

-Class 1 Mb Laser-Random Polanzation-Non^larized Laser- 
Mode:TEMoo-Beam dlam. at 1/e2.83mm-Beam divergence: 
.96mrad-Operati ng Voltage: 2350V±.100-Starti ng Voltage: 

<1 OKV-Operatinq Current:6.5 mA 


FULCRUM 
TRACK BALL 


f*wl CtWcm lor CAD 
Npw Mtnu Kiy 
-Da Lstuil2? A, 
werdparToa: Of 



VGA Color Graphics Package 

Possible Display Modes VGA Graphics: 
800x560x16 colors 320x200x256 colors 
640 X 480 X16 colors 640 x 350 x 16 colors 
640 X 2(X) X 16 colors 640 x 200 black and white 
320 X 200 X 4 colors 40 and 80 colurTTn character mode 


Tha mifufaciureF of tia (iMMiiior _ 

^ THE STANOxao Fon COLOR • Max resolution [300x560) 
Graphics. Trffl’Mfti is an ATI ^ t? Mh-. 

XnpTDvsd VtP CARD. Tt» package ^rdwidth. 17 Mhz 

RSnies Mh us« friefXSy maruai and * Software selectable 10 VGA, EGA, 
s«i>tay-saep Ore year CGA. MDA, HGA 

*Anti-reltecLiue. coated non’intertace 
Riokef tree screen • 31 dot crtch 


VGASRAPHlC8i^5n[yori»ioiiiQDiioi iwoye^i 

plaeoiMiB 



1490 W. ARTESIA BLVD, GARDENA. CA 90247 

Order Desk Only OEM Inquiries Welcome 

\ntkW CMrtomli Contirwrvtal U*S.A. I LA. Area A TkHiw^ Into. 

(800) 223-9977 (800) 872-8878] (213) 217-8912 
15% Restocking fee for returned orden. 


Mlntlnum Order $20.00. Shipping & handling charges via UPS 
Ground: $.50/15. UPS Air $1.00/15. Minimum Clwrya: $4.00. We 
accept cashiers checks, MG or VISA No personal check COD's. 
California residents add sales tax We are not responsible for 
typographical errors. Alt merchandise subject to prior sale. Phone 
orders welcome. Fofilon Ofdeft require epeclel hendHng, 
Prlcee subject to ^wnge erlthout notloe. 
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SPEECH 

PRODUCTS 

For PCs and compatibles 


SYNTHESIZER—only S79.95 



The next versallls ind bast scMjrKltng spsach produd aval^te fdr 
under |4000i The amazina Speech Utog provides text-to- 
speech as well ee PCM arid ADPCM speech and ifiuelc repro- 
ductien. Comes with ' 'Thing" DM cortverter that attaches to the 
parallet primer port iRlMS* the computerHcieet ler laptops. Will 
not Interfere with normal printer operation. Also cornea with audio 
amplHlor/speaker and power adapter. Sottware Includes two ad¬ 
vanced taxt-to-speKli programs, digitized spwch and music 
files, full screen waveform editor, sampling imisic keyboard, 
special effems mixing board, and drlvert so you can add speech 
and sound ottects to programa written in BASIC, C, PASCAL, and 
others, includes 54 pagemenual, SrtECHTIilHS-lTB.EB. 

DIOITIZER-onty $89.95 



The Voice Matter PC INgNliir Is a full i-bh PCM sampler board. 
Rts In any available slot. Up td IS,000 samples per second. 
Input pre-amp has automatic gain control and 4.5 Khz low pass 
hiter. Includes a qualhy haadsel microphone. SoRware Included 
for recording and edhlng sound lllea Idr playback ihrough 
Speech ThWig. Also inr^udes a real-lime spectrum display and 
DsclllosEops display as well aa assembly language scuroe list¬ 
ings for writing your own drivers. BONUS: Voice rscognlllon pro¬ 
gram Included which is callable via an inlarirupi vector. Demon¬ 
stration program written in GWBASIC. VWCE MUTER PC 
DtOlTlZEll^SIS.BS. 

VOICE RECOONITION- 
only $49.95 



A price/performance broiK-ttirought Equal In performance to 
other eystams costing hundreds more US. The amazing VWoe 
Matter Key program adds vq1i» recognition to just adout any pro¬ 
gram or ippHoatJon. You can voke command up lo 256 keylxard 
maoroa. Folly TSn and occupies less than 64K. Instant response 
time and high roocgnltlbrii accuracy. Easy and fun to use—no 
compilers or ediiors required. Works with CAD, dosklop publish¬ 
ing, word processor, spread aheet, even olherTSR programs. A 
genuine pfiduethitty enRmeer. Vitaa Ketter Key can also be 
called from within a program tor adding voice reoignltion in 
custom applications. Velce Master Key requires the Wee Meidr 
K Digitizer for cperatlon. (Please nete: Vain Kaster Key will not 
replace ihe Keyboard or mouse except under certain drcum- 
stances. Wof to be ooniused with the siui uoavaUebie "voice 
typewriter/') VOICE MASTER K£Y-|4S.SB. 


lOHU S OFFER? Boy Wee Meeisf Key with fC Olgidzer lor only 
$1 ZB.95-you save $101 

RETTER BMUS DFFERI Buy HI three: Speech TNng, PC Olgl- 
tlzw, and VHci Miilw Key for only IflB.BS-you cave 1211! 

ALL DF THESE PRODUCTS ARE OF PROFESSIONAL OUAIITY. 
ORDER HiFrUNE: (503) MZ-tZTI 
Monday-Frlday, B AM to 5 PM Pacmc Time 
Add $5 lor shipping and handilng on alt orders. Add an additionei 
$3 for 2nd day delivery. All goods shipped UPS. Master Card and 
VISA, money order, cashiers check or persenai checks accepted 
(allow a 3 week shipping delay when paying by personal ctwA). 
Foreign Inquiries ccntaci Covok ler G&F price quotee. Spectty 
compuler type when ordering. 30 DAY MONEY BACK CUARAN- 
T££ IF NOT COMPLETELY SATISFIED. ONE YEAR WARRANTY 
ON HARDWARE, .nii Mr FREE product «Weg. 

CQVOK INC* I 7 B-D GQHaiR IT„ 
ElfREHE, 0RE«Mf74«EU J.A. 

TIL B03-34Z-IST1 FM: B«S441*im 
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EPROM PROGRAMMER 




over ^?3 de- 
wlt» from 
I71(k 
OTU.JT tni, 
68766, 


k 


■ AutomiUciEly uhi. IIw fittest ilgontiun rKomicufidied br the 
minurictunr to nwri nSiUi dJite Ptonft 

* CiwuiflCH Tria, RS-33Z In Kny oilrtpulEir PC XT. AT. PS/l MIC, «C 

> SuppufH XMODEM/^XMODEM CRC pcotecob fr ASCII file iden 

> Supponi lnltl. MolDroli, slralaht hex and bteary itiii 

* ChccMw™ MippqUwl • I bpud ral«i to 38.400 

* 30-filiy Ruftoe^bidt '* Codlahu l6 fk 32-llll del£ 

- EngriupfKirt team lor fan updilffl > Cold Ibtbold ZIFIC wdul 

■ One^jteir wananlr Cp« 1 i and lahv} • Satite day itilpHtent 

* Tall-fm iWhnIwt wppwl • UV omm hpoi SM.K 

. ■ a to the EP-r* xiJtte 


• Low jiflce of (314 Include IBM connpalJhIie e, 
pim, luen tTunual and Iwo fne Hrmwara update cmppfn 


BP 


n_n_n_ru 

MICROSYSTEMS 


lObB] Kadainahmil^G, Hou34<ifuTX 77013 
4n3>i61^ FAX msj 461-7613 
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LOW-LOW-LOW 


Laser jet Pnnier * nr f\ 

^“Series II $lo50 

Kjr^Scanjet S'catirier 

-!■ inlerf; 


inlerface kit $ 


1285 


IBM amma ACOR 

^:sSVERE]t- fiBT & Other 


n/AT Cotnpalibles k 386 Compulers. 
tALLfor LOW PRICES 


Gov’l, Corporole, Schools, Dealers, 
and Export INQUIRIES WECOME. 


EURflH inc. 


41862 Osgood Road. FREMONT, CA 94539. 
P(l:(415)651-5101. rAX.(416)65l-524l 

VISA. Ktsler Card accepted, i/ac 


Cinlt 273 on Reader Service Card 





WwS«l46ikM. iWt». F4-ltoteRii )itr| S(wte« 

ESA ^ Wtto 5fl a 6m iOA Ciid a 14 -Emh fU IJdfWd Mto I V< 

SflMf FSxlia 4teK $1^ * Ewnaei4 4 Til 

- 1» m lIMfe ttS'OUMKin. Ei«lK& KM MM IK 


m mm' — toMvM EWH Dante 
l£ ei CamWn FtaaJ, Jai4a Qn, -CA SMai 

M-F MW, aXI T1-* 
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HARD DRIVE SALE 

SEAGATE 


ST- 225.. $ 255.00 

with contraller and cadle 

ST- 238..$ 265.00 

with coniroller and cable 

ST- 251 .. $ 

ST- 251-1__ . , . .S 

ST- 125. ..$ 

with controller and cable 

ST- 138a a a a.^ 359.00 

With controller and cable 


325.00 

420.00 

289.00 


AJ. Wholesale & Retatl, Inc. 
1320 South 01 x 10 Hwy. Suite 256 
Miami. Fla 33146 


Phono: 0051 2a4«oe27 
Fax: 006) 284-0831 
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AUTOMATE 


ANYTHING 


WITH YOUR PC & LAB 40 


ApptIcatlona E 


Mgw also i 


^MACPIueaS 


OoughitoF toorda tor: 

• STEPPER driver, 4 axis with 
software & motor Sl2Ca 
DC SERVO, sman 2 axis 
CMC. coritourina, expendable $400. 

EAdT A/0 BSOKHz, tour Inputs prograniTned 
gair> SSm Scope-FFT avail. 

12 bit A/P ■ RS-232 corrtrollar option. 


3 conlrollafr 


FREE SOrrMKRE - $250 VAlua - Johi C|yb 
CaH aes (415) 775-1524 Ot« Modem 24 hra. 


For Ofttore. FREE litaraturo & tochntoal consultation 
call (415) 765’ig(7a 


( omputer ontinuum 


/S SDUlh^atB AYtf.. 
DalYCity CASAOtS 
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Best Quality 
At Big Bargain 
File Server Syste m 286 
^HOnly at $895^H 


I 802S6 GPU, e/B MHz ■ 640K Memory 
I 2 Ser, 1 Par Port ■ Ciock/Caf. w/BlIry 
I 1 1.2 MB FDD ■ 101 Keytward 
I Mono Graphic Card m Dual FD/HD Controller 

■ 238 WT Power Supply 

■ 12 Expansion Slots 

■ MS-DOS V3,21 
GW-BasiC V3,2 w/Manual 


I Monitor not included 
I One Year Limited Warranty 
I Optional; HDD, EGA Super 400, Modem 


For Order & Systems Quotes: 

(408) 262-8877 


^ TTKiefii Computer, Inc. 


1465 N, Milpitas Blvd,, 
Milpitas, Ca 95035 
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The Amazing A~BUS 


An A>8US system wrth two Motherboards 

A-BUS •cf4pt«r {leMHn for«9fourFd 


Plug into the future 

With the A-BUS you can pfug your PC (IBM. Apple, 

TRS-80) into a future of exciting new applications in the fields 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 
"custom” system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 

A-BUS control can be entirely done in simple BASIC or Pascal, 
and no knowledge of electronics is required! 

An A-BUS system consists of the A*BUS adapter plugged into 
your computer and a cable to connect the Adapter to 1 or 2 A*BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 

The A-BUS is backed by Alpha's continuing support (our 11th 
year, 50000 customers in over 60 countries). 

The complete set of A-BUS User's Manuals is available for $10. 


About the A*BUS: 

• Alt tne A-BUS cards are very easy to use with any language that can 
read or write to a Port or Memory. In BASIC, use IN P and OUT (or PEEK and 
POKE with Apples and Tandy Color Computers) 

• They are all cornpatible with each other. You can mix and match up to 25 
cards to fit your application. Card addresses are easily set with jumpers. 

• A-BUS cards are shipped with power supplies (except PCh123J and 
detailed manuals (ir>cluding schematics and programming examples) 

Relay Card nE>i40:$i29 

includes eight industrial relays. (3 amp contacts. SPST) individually 
controHed and latched. 8 LED's show status, Easy to use (OUT or POKE in 
BASIC). Card address is jumper selectable 

Reed Relay Card re-i56:S99 

Same features as above, but uses 8 Reed Relays tc switch low level signals 
(20mA max). Use as a channel selector, solid slate relay driver, etc. 

Analog Input Card ad-i42:$i29 

Eight analog inputs. 0 to +5V range can be expanded to 100V by adding a 
resistor, 8 bit resolution (20mV), Conversion time 120us. Perfect to 
measure voltage, temperature, light levels, pressure, etc. Very easy to use. 

12 Bit A/D Converter an-i 46: $139 

This analog to digital converter is accurate to .025% input range is -4V to 
-MV. Resolution: 1 millivolt. The on beard amplifier boosts signals up to 50 
times to read microvolts. Conversion time is 130ms. Ideal for thermocouple, 
strain gauge, etc, 1 channel. fExparxf to 8 channels using the RE-156 card), 

Digital Input Card in-i41;$s9 

Fbe eight infHJts are optically isolated, so it's safe and easy to connect any 
on/off" devices, such as switches, thermostats, alarm loops, etc to your 
Ximputer To read the eight inputs, simply use BASIC 1NP (or PEEK) 

24 Line TTL I/O dg>i48:$65 

connect 24 input or output signals (switches or any TTL device) to your 
xjmputer The card can he set for: Input, latched output, strobed output. 
;trobed input, and/or bidtrectionaf strobed I/O Uses the 8255A chip, 

Clock with Alarm cl-i44: sb9 

Powerful clock/calendar with: battery backup for Time, Date and Alarm 
jetting (time and date): built In alarm relay, led artd buzzer: timing to 1 /100 
^cond. Easy to use decimal format Lithium battery included. 

Touch Tone*^ Decoder ph-i4S:S79 

iach tone is converted Into a number which fs stored on the board. Simply 
ead the number with INP or POKE. Use tor remote control projects, etc. 

A-BUS Prototyping Card pr-i52: si 5 

Vfe by A'h In. with power and ground bus. Fits up to 10 IC s 




ST-143 



RE-140 



IN-141 



AD-142 


Smart Stepper Controller sc-i49:$299 

World's finest stepper controller On board microprocessor controls 4 
motors simultaneously. Incredibly, It accepts plain English commands like 
‘'Move arm 10.2 Inches left". Many complex sequences can be defined as 
"maoros’' and stored in the on board memory For each axis, you can control: 
coordinate (relative or absolute), ramping, speed, step type (half, full. wave), 
scale factor, units, holding power, etc Many inputs: B limit 8 “wait until" 
switches, panic button, etc On the fly reporting of position, speed, etc On 
board drivers (350mA) for small steppers fMO-103) Send for SC-149 flyer, 
Remold Control Keypad Option RC-t 21 r $49 

To control the 4 motors directly, and "teach” sequences of motions. 
Power Driver Board Option PD^t 23: $89 

Boost controller drive to 5 amps per phase, For two motors (eight drivers) 
Breakout Board Option BB>122:$19 

For easy connection of 2 motors 3 f1. cable ends with screw terminal board 


Stepper Motor Driver st-i43:$79 

Stepper motors are The ultimate in motion control. The special package 
(below) includes everything you need to gel familiar with them Each card 
drives two stepper motors (12V, bidirectional. 4 phase. 350mA per phase). 
S pac ia I Pac ka g e: 2 motors (M 0-103) + ST-143: PA-181: $ 99 

stepper Motors M 0 - 103 :$ 15 or 4 lorS 39 

Pancake type, dla. shaft. 7 5“/step 4 phase bidirectional. 300 
step/sec, 12V, 36 ohm, bipolar, 5 o?-ln torque, same as Airpax K82701 -P2. 

Current Developments 

Intelligent Voice Synthesizer. 14 Bit Analog to Digital converter, 4 Channel 
Digital to Analog converter. Counter Timer. Voice Recognition. 


A-BUS Adapters for: 

IBM PC. XT, AT and compatibles Uses one siwrf slot 
Tandy 1000,1000 EX&SX, 1 200,3000. Usesorwshortskrt 
Apple 11, II+. lie Uses any sloi 
TRS-flO Model 102, 200 Plugs into 40 pin '‘system bus” 
Model 100. Uses 40 pin sockel (Socket isdupiii^ateOon adapter). 
TRS-80 Mod 3,4,4 0, Ris 50 pin bus {Wlrbhard disk use V-cable) 
TRS 80 Model 4 P. includes extra cable (50 pin bus is recessed) 
TRS-80 Model I PKmjs into 40 pin t/0 bus on KH pr E/I 
Color Computers (Tandy), Fits ROM slut Muitipak. or y-cabte 


AR-133 .S69 
AR-133 ,$69 
AR-134 .149 
AR-136, $69 
AR-135...$69 
AR-132..S49 
AR-137..$62 
AR-131...$39 
AR-138..$49 


A-BUS Cable (3 ft, so cond.) ca-i 63 ; $24 

Connects the A-BUS adapter to one A-BUS card or to first Motherboard. 

Special cable for two A-BUS cards: CA*162: $34 


A-BUS Motherboard mb-i 20 : $99 

Each Motherboard holds five A-BUS cards, A sixth connector allows a 
second Motherboard to be added to the first (with connecting cable CA- 
161: SI 2), Up to five Motherboards can be loined this way to a single A- 
BUS adapter Sturdy aluminum frame and card guides Included. 


bdd $3.00 p«r order tor ahipptng. 
1u, MCp check!, ltt.O. welcome. 
T & NV reeldenta add aalM tax. 
t.O.O, eddSa.OO extra. 

Janada: ahipping la S5 
kvaraaea add 10% 



a S^ini 


ALPHA [Pm(^h[i©l^ 

242- B West Avenue, Darien, CT 06320 


Technical info: (203) 656‘1 BOB 

gSl®N,'S¥'' 800 221-0916 

Connecticut orders: (203) 346-9436 
All lines open weekdays 9 to 5 Eastern time 


Circle 13 on Reader Service Card 


iQftfi - b v t p %7% 













DATA SWITCHES 



DS^252AB,25pin.M9“ 

OS'^SaeCD, 25pin.,. "29« 
DSr362 AB,Ceritronics...*24” 
DS-3M ABCD, CentrOFiits^34»* 

DS-gOa AS. 9 pin. 

CB'252 Crossovef, 25 pjn.^29** 
CB-362 CrosscwBir. 

CentfOrtics.. ^34” 


PRINTER CABLES 



FLOPPY DISK CABINET 



PR-ieOS 6 fool.M"' 

PR-1810 10 rnot.*7*^ 

PR-Ins 15 loot. *11” 

PR-1B^ 25 lool....M9” 

PR-1050 50 loot.*34” 

PR-ftTOB 5 fool neht'aogJe.^S” 


• 3 Drawers 

- Capacilv 300 5%' OisSieltos 

• SJufdjf tfood-pfodut:! coo- 

slfOcNoni wiltr pla^tfc drwrs 

• i 12V,'(HxWiD) 

• Will also hold compact discs 

• Pa/l Mumber: Vy[>301 


COMPUTER COVERS 



CC-OM &«-Key Ktyboard.*4” 

M 101-Key KeytKMJd. 

CC-MO Printer.^5” 

CC-IOfl CotiiEKiler and Mcinil0f.*&** 
CC-132 Wirle Carnage Ptinier. .^6*" 

CC-20a WonittK Ismallj.*5” 

CO201 Monlicw [large].. 

CC30D Computer (wto 
Wonlioi].*6” 


SURGE PROTECTOR 
POWER STRIP 



■ six Oirttflls 

* Llgbred Rocker Swilcb 

* 15 AMP Circuil BfSaker 

■ UL Approved 

* Pari Number SP-3iOO 


Sinlus/rbus0 

GM6+ PACKAGE 
WITH DR. HALO 111 



• Genius 3'tHj(ton Dyna Mouisb 

• Dt. Halo 111 Software 

« Menu Makfit Soli ware 

• Moum Pad 

» Meuse PDCkeE 

• too-eoo dots per mcrv 

• 25 pin romalfl connoctdr 
p Part Mutntwr SM-flOO 


GENDER CHANGERS 
AND ADAPTERS 



QC.25MM 0025 M/H.M” 

G&25FF DBSflF.H” 

GC<I9MM DBa M/M.*4” 

GOOgFF DB^ FfF . ®4“ 

F1MIK5 Oe9FloDB25M... *6” 
MF-M35 009 M to DB25 F. . *6** 
FM-2536 DB25 F ro 36 pin M *7” 


RS'232iyiALETO 
KALE CABLES 



MM.2503 3 foot.*5” 

MM-2506 6 foot. *6” 

MM-3S10 10 foot.*6” 

MM-2515 15 fool.*11“ 

MM.2525 25 fool. ’19” 

MM-2550 50 fool.*34” 


RS-Z32MALETO 
FEMALE CABLES 



MF-250B 6 foot. *6” 

MF-2510 10 foot. ’B” 

MF-2S15 fSfool.*11” 

MF 2525 25 fool. ,M9” 

MF 2SSfl SO fool.*34” 


DISK DRIVE HEAD SURGE PROTECTOR 
CLEANIHCKIT POWER CENTER 



* Easy to uw 

* Conlains cleaning diaketlES 
and fluid 

* 15 Cleanings 

00514 For 5’A'Drives.’4” 

[)(^3l2Foi3Vi'OflvES... *5” 


* Six ligbled rockec swsiches 

■ 15 AM PClTcuil Breaker 

* To be pieced under monllor 
»l2.rxil'xT3.&" jWxHsDl 

* UL Approved 

■ Pari Number SP-SOG 



HAND GRIP JOYSTICK 

$2495 


*24” 

.*16” 


36 PIN CENTRONICS 
MALE TO MALE CABLES 


PSf 2 ADAPTERS AND 
EXTENSION CABLES 


MONITOR & KEYBOARD 
EXTENSION CABLES 



MM-aaoe sfoot.*7” 

MM-3610 10 loot.*9” 

MM-3ei5 15 foot.*12” 

MW-3035 25 fotJt.M9” 

MM-3660 50 foot .*34” 




f>S-050e AT KeytMard to 
PS/2 Adapler .... . *9” 

PSfl9l5 DB3 Monitw 1o PS/? 

Adapter . ,,’9” 

PS^15 fi' DBOto 15 pin *11” 
PS-oeoa 6' PSf2 Keyboard 

Extenaion . *B” 

PS-1515 6' PS/2 Monitor 
Extension . *9” 




KB-0506 6'keyboard Exl. .*4” 
Ke-D5l2 17 keyboard Exi. *7** 
MR-OQOe E'Monitor Ext... *5” 
MR'0912 17 Monitor Ext... *8” 


COMPUTER FLOOR 
STAND 



COMPUTER STAND 
KEYBOARD DRAWER 




120 CAPACITY SVi' 
DISKETTE CASE 


* Adjirstable Supports [4 10 

714^) 

■ Accommodates bolh AT and XT 
compatibles 

* Molded Plaslii; Construction 

* Part Number:. CS'iOO 


* Hplntwcud 30 gaugo stoep plaEtorm 
*epl)t»lri'ng gJIdei 

■ WiM iwldkAyboinja mP Ip 
»'4‘'xl0i.ri 'iiaYi - (WkOkHI 

* OvtrBHdlrwflSroni: 
Z2-xl5Vi'](3'n’(UV!iDxH) 

.Pirt Number; KbiOO 


*DH-070 5 W'TO capacity „„ 

(lengtbwlM) .. *6” 

SW' ISOcapaetly 

(Sida by eicte}. .®9” 

■ DH'36d 31^' SO capacity 

(lenfithwtMS . 

•DH-3S1 3W' 1McHpacHy,„„ 
rsldfl by aldaj. *9” 


• VISA, MC, UPS COO, PREPAYMENT 

♦ SHIPPING: Exact UPS ploa 11.90 per ordef fiaJiclIlfiB 

« COD'S' $3.50 addilbnat per snipping carion, caefi of caabier's check 
■ 15% restocking, lee on return merchandise 
» Prices and availability subject to change 


(916) 441-1568 

HOURS; M’F 8 am - S pm PST 


National Computer Accessories 

1609 Dreher Street, Unft E * Sacramento, CA 95B14 



BACK ISSUES FOR SALE 


1985 

1986 

1987 

1988 

Jan. 

S4.00 

$6.00 


$6.00 

SPECIAL ISSUES and INDEX 

Feb. 

$4.00 

$6.00 

$6.00 


BYTE INDEX $3.00 

March 

$4.00 

$6.00 

$6.00 

$6.00 

BYTE 1985 INDEX $3.00 

April 

$4.00 


$6.00 

$6.00 

BYTE 1986 INDEX $3.00 

May 

$4.00 

$6.00 


$6.00 

BYTE 1987 INDEX $3.00 

June 

$4.00 

$6.00 

$6.00 

$6.00 

1985 INSIDE THE IBM PCs $4.00 

iik 


$6.00 

$6,00 

$6.00 

1986 INSIDE THE IBM PCs $5.00 

Aug- 

$4.00 

$6.00 

$6.00 

$6.00 

1987 INSIDE THE IBM PCs $6.00 

Sept. 

$4.00 

$6.00 

$6.00 

$6.00 

1988 INSIDE THE IBM PCs $6.00 

APPLICATIONS SOFTWARE TODAY SPECIAL $4.00 

Circk and send requests u/ith payntents to: 

BYTE Back Issues 

One Phoenix Mill Lane 
ids payable at a US bank. IfeterborOUgh, NH 03458 

(603) 924-9281 

Exp. Date 

per copy for Canada and Mexko; and S2.00 per copy to foreign countries (sur- 
12 ufeeh for foreign delivery. 

Internatbnal Advertising section of book. 

State Zip 

Oct- 

$4.00 

$6,00 

$6.00 

$6.00 

Nov. 

$4.00 



$6.00 

Dec. 

$4.00 

$6.00 

$6.00 

$6.00 

□ Check enclosed 

Payments from foreign countries must be made in US fur 

□ VISA □ MasterCard 

Card | 

Signature 

The aboim prkes incltide postage in the DS. Phase add $ .50 
face delivery). Phase allcw 4 taeeks far domestic delivery and 
European custDmers please reCer to Back Issue order fomi in 

Name 

Address 

City 


.174 BYT E • DECEMBER 1988 
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1 

MAGAZINE 


EDTIDRS 

lQK)fcE 


We are proud to feature Top Performing Products at 

LOW PRICES! 


Computer Systems 

Jade Turbo XT.*_^398 

Jade Turbo 2B6 10 MHz.*998 

AST model 80/140/170 ..Call 

Everex 386 16 MHz.. *1848 

Everex 386 20 MHz.*.Call 

Compaiq Desk Pro..Call 

Compaq Portables ...Call 

IBM PS/2 models 30/50/6a/a0.. Call 

Disk Drives 

|':360K half high ..*68 

I360K full high...*88 

HEAC 55 BV... *78 

J1.2MB for AT ...^8 

3’^” 720K.. ‘88 

\3W' 1,44 MB.T118 

5%" exf, 360K for PS/2 ....... >218 

5%" ext, 12 MB for PS/2 ...... *258 

[Hard Disk Drives 

110 MB w/controller. .*198 

(20 MB w/controMer..*268 

[30 MB w/controller....*288 

[40 MB w/controller...*398 

140 MB for AT....‘338 

[ST 125 20 MB . *248 

|ST 138 30 MB . ...‘296 

1st 251-1 40 MB...*368 

1st 251-1 40 MB..*448 

IST4096 80MB ..‘548 

[rape Back-up 

I Mountain 40 MB XT.>378 

I Mountain 40 MB AT....*378 

[Mountain external 40 MB ..... >498 
ICMS 60 MB tape.... ......... >498 

llUlonitors 

|Amdek 31OA ain ber ............ *98 

Vmdek 410A ....*145 

ll4" amber flat screen ........ .*128 

^GB 640 X 240 color ...*258 

=GA 640 X 350 color.*378 

/GA 800 X 560 ....*488 

JEC Multisync GS.. ..*188 

JEC Multisync II .......>588 

4EC Multisync Plus..*688 

4EC Multisync XL .... *2068 

^utsubishi Diamond Scan_>498 

lenith 1490 flat.. ..*608 

rerminais 

VYSE model 30...*268 

VYSE model 50. *368 

VYSE model 85. *438 

Ceyboards 

. Key AT-Style . *68 

101 Key Erthanced ............. *78 


Printers 

EPSON LX-800 9 PIN .*188 

EPSON FX-eaO...........Call 

EPSON FX-1050 .Call 

EPSON EX-BOO.....Cali 

EPSON FX-2a6e ..Call 

EPSON LQ-500 24 PIN.*299 

EPSON LQ-eSO...Call 

EPSON LQ-950 .Call 

EPSON LQ-1050.Call 

EPSON LQ-2550. Call 

EPSON SQ“2500_ *398 

Okidata 320..„.... *338 

Okidata 321,... *468 

Okidata 390. *468 

Okidata 391. *B38 

Okidata 393.. .*928 

Citizen 120D........,..>158 

Citizen 180D..*168 

NECP2200.......*348 

NEC P5200 ..*518 

NEC P5300 .*688 

Toshiba 321 SL.*488 

Toshiba 341 SL....*596 

Toshiba 351 SX. .*948 

Diconix 150 Portable.*308 

Daisywheel Printer 

40 CPS Parallel and Serial.... .*298 

Hewlett Packard DeskJet 

DeskJet. >698 

128K POP Desk RAM.*98 

EPSON emulation cartridge_*68 

TMS RM/HELV Soft Font....... *98 

Ink cartridge..*19 

Hewiett Packard LaserJet 

LaserJet II ....... 


Buffers 


Joystick 

Kraft 3 button Joystick . 


Plotters 

Roland DXY-B85 . *898 

Houston I nstnj ments .......... Cali 

Hewlett Packard all models .... Call 

Cal Comp all models ... Call 

Scanner 

Logitech Scan Man .*248 

Diamond Flower 3000 ......... Call 

Princeton LS-300 . *760 

Hewlett Packard ScanJet ...... Call 

Microtek all models ....._ Call 

Dest 1020/2020 ........Call 

Digitizers 

Summa Sketch 12 x 12.*378 

Summa Sketch 12 x 18.*638 

Kurta all models .. Call 

Cal Comp all models ...Call 



LogITech 

Log iMouse Bus*78 

LoglMouse Serial....__.... >78 

LoglMouse Hhrez...*88 

Mouse Systems 

PC Mouse with Paint.*88 

Microsoft 

Mouse w/Palntbrush . *98 

Mouse w/CAD.. *108 

Mouse w/VVindow............ .‘128 

Compiete^PC 

Complete Hand Scanner ..... >178 

Complete FAX Board ...*348 

Complete Answering Machine .*248 

Switch Boxes 


*1698 

..‘398 

Parallel or Serial 

......*28 

*188 

2 way AB__ 

*348 

3 way ABC. 

.*38 

*648 

4 way ABCD .. 

..*58 

‘1148 

5 waY ABODE ......,, 

.‘68 

...‘90 

Crossover X ... 

.*68 

AutoSwitch 3 way .... 

...*198 


AutoSwilch 6 way ...., 

..,,.....*248 

... *90 
,>128 
..*128 
,.‘228 
, .*598 

Cables 


6' printer ............. 

..*12 

10' printer 

_*18 

25' printer_........ 

.28 

9' serial..........._ 

.>18 

, . *448 
. .*528 

25'serial.. 

..*28 

50' serial... 

.....^8 


100" serial ............ 

..158 


Keyboard extender — 

.*12 

.,.*18 

Monitor extender. 

_,.,..‘16 

...*28 

Printer extender,.. 

.*16 


Modems 

1200 Internal w/softwar© ..._*58 [ 

2400 i nternal w/software _*98' 

1200 external ..*88: 

2400 external....*158 p 

2400 PS/2 internal ..‘178 

Intel 2400B for PS/2.. *278; 

intei 

Above board PC 64K .....>268 

Above board 286 512K .*36Bi 

In board 386 . *1098; 

8087 5 MHz. *98; 

0087-2 8 MHz ... . ..*148’ 

8087-1 10 MHz.........>1981 

80287-6 8 MHz......_..,,.‘178i 

80287-6 10 MHz.....*238^ 

80287-10 12 MHz....*278^ 

80387-16 1 6MHz ....*448! 

80387-20 20 MHz,......*670i 

80387-25 25 MHz . *878: 

Boards 

M on og raph ic s w/Pa ral le I.‘48; 

Color Graphics w/Parallel.‘48; 

EGA card.. *138? 

VGA card...*248 

AST EGA Par/Ser/Clock ......*168; 

Dual game port __ *18 

XT 1/0 Par/Ser/Clk/Game.*58 : 

AT 1/0 Par/Ser/Clk/Game....... *56 

360/720K 1.2/1.44 MB ..........MS! 

AT FDD/HD controller.*128 

XT Hard Disk controller ..>58; 

AST SixPak Plus ........>118 

AST XFormer ................. *578 

Paradise auto EGA ,.*158; 
Paradise VGA.. *258 

Surge Protection 

Isobar 4 outlet __............ *48 

Isobar 8 outlet .. 68 

Isobar modem protector.*24 

S.L Waber 6 outlet___....... ‘18 

Trippiite Battery Back-up 

450 Watt UPS......*398 

750 Watt UPS.........._... *498 

1200 Watt UPS. *698 

Trippiite Line Stabiiizer 

600 Watt LC...*98 1 

1200 Watt LC ......>158! 

1800 Watt LC.*188' 

Accessories 

Kensington Master Piece.*88 

MicroSpeed PC-Trac Ball .*78 

Vertical CPU stand. *18 

Keyboard drawer. *58 

Monitor Tllt-n-Swivel........... *18 

Printer muffler 80 .. ‘48 

Printer muffler 132.*68 

Printer stand 80 ... *9 

Pri nter stand 132............... *14 


4901 W. Rosecrans Ave, Box 5046 
Hawthorne, California 90251-5046 

California 

[ Torrance, Santa Ana, Woodland Hills 
Kearny Mesa. Sunnyvale 
Texas 

Addison. Houston 

Georgia Arizona 

Smyrna Phoenix 

Not all items in stock at 
our nine retail locations. 


Circle 147 on Readtr Service Card 


JADE COMPUTER 

Place orders and use our technical support toll free! 
Continental U.S.A. 1-800-421-5500 Inside California 1-800-262-1710 

Fax machine 1-213-675-2522/All others 1-213-973-7707 


We accept checks, credit card or purchase 
orders from qualified firms and institutions. 
No surcharge on credit card orders, CA,, TX. 
GA. & AZl residents add sales tax. Prices and 


avaJfability subject to change without notice. 
Shipping and handling charges via UPS 
ground 50e/ib. UPS air‘100/Jb. Minimum 
Charge ‘3-00. 

ir37T 






















































































































































































lAM MSI CONTIOLiaa 

ADAPTEC 


PCOO Contraller StsqawiS 

. ..$45 

2f)70 PC/XT to 306/412 HLL 

.$69 

sm PC/XT to SrrSM RLL (1 drive).$58 

EOra PC/XT RU. . 

. $78 

2370 PCflCT to STS06 RU.. 

.$99 

3530 SCSI to Tape CMC 36 

.$76 

4000 SCSI to Sr50«W12 

..$89 

4000A SCSI to SV5iOQf4^^ . 

.$t29 

4070 SCSI to STB0S/4T2 RLL 

. $9B 

4520 SCSI to ESDI . 

. $9S 

5S00 SCSI to ST5CI6W12_ 

.$125 

3380 SCSI ID SM □. 

. ..$175 

XEBEC 


S14I0 SASI Cwilraltef. 

.$89 

&14M SASI to S^" Floppy & Hard Disk Conlrollflf . .$29 

Apple II. 11+, riE Hofil Adapter 

. *33 

OTHERS 


DTC 51OA SASI ctsnlfoltef . . . . 

.$90 

me 5107 at to ST50BM12. No Floppy $90 

Konar DJ-210 3’A' SASI to 31508/412 

(Xebec 1410 done) . 

. $89 

WD lOO^-SHD Xebec Compatibfe SASI Cofitreltor $109 

Wa^rn DigltaMOOOWAH. . 

.$119 

Manuels. 

... $0 eac-h 

Cables Avellabib . . . 

.Aak for Pricing 

Hard DHvtts 20-380 MB. 

....Call 

fk Computep Surplus Store 

/ Bycamom Dr. 

• Milpitas, CA 9503S 


Phans: 408-434-1060 


Fax: 408-434-0831 

HukPN -iieA-iAA^ 


TWXJ 15D1¥47 

•We Buy and Setr 


Circle 67 on Reader Service Card 



iTs insured? 


SAFEWARE® Insurance provides full 
replacement of hardware, media and 
purchased software. As little as l39/yr- covers: 

• Fire • Tlieft ■ Power Surges 
• Earthquake • ^ter Damage • Auto Accident 

For information or immediate coverage ciilh 

1 - 800 - 848-3469 

In (Ml call 1-614^262-0559 



SAFtmRE. TheitiSuninceA^^g- Irtc 


Circle 247 on Reader Service Card 



Tha $5BS SoltiUon to 3051 
Product Dovoiopmont 


Thd PDKS1 )8 a pow«rfijl and economicst 
ctwlco hf lha dav^lopmant of QOSI-basad 
6^ms. TTio PDKS1 is used with an IBM-PC or 
equlvalamt and tndudss: 

• 3tB£C-ll S062 Basic Miorocontrollar 

• SXA51 Ctoss Aasomblar 

• ROM-Baaed MonltoriDebuiggar 

• PROM Programmsr 
« Rnver Supplies 

• Documematiori, Ibtohal and Mora 

Call Ncwl (603) 469-3232 

Binary Technology, Inc. 

Main SI.. P.O. Bs« 67. Mariden, NH 03770 



Circle 221 on Reader Service Card 


Fix common problems fast! 


You don’t need to be an expert 
to diagnose and correct 
problems involving PC setup. 
All you need is HELPME’" 
software! More than 300 tests. 
On-screen help for under¬ 
standing and correcting iden¬ 
tified problems. Quick 
identification of system con¬ 
figuration and compatibility. 
$99 plus shipping and han¬ 
dling. MC and VISA accepted. 
California Software Products, 
Inc., 525 N. Cabrillo Park Drive, 
Santa Ana, CA 92701 
(714) 973-0440. 


Circle SI an Reader Service Card 
(DEALERS: 52) 


DATA ACQUISITION TO GO 

MTERMX FOR ANY COMPUTER 


FREE IBM SOFTWARE 



Connects via RS-232. Fully IBM corn- 
patible. Built-in BASIC. Stand alone 
capability. Expandable. Battery 
Option. Basic system: 16 ch, 12 bit 
A/a 2 ch. D/A, 32 bit Digital I/O. 
Expansion boards available. Direct 
Bus units for many computers. 

(2Qt) 299-1615 

PO. Box 246, Morns Plains, NJ 079SO 


ELEXOR 


Circle 98 on Reader Service Card 



Cammcficc 
Center Dr. 
Suite i 
Lagunn Hilfs 
CA 


Stocking Diftfrihutor 
of Semiconduefors 

8087 • .5 • 8 • 10 

80287 - 6*8- H) \fE(; 
80587 * 16*20ME<; 

25fiK • A4K - I2«K ► V20 • \M\ 
Fant* Refiahte • Everyiime 


IPhone: 714-855-0411 

\Fax: 714-855-8504 

m relund - excliafvfle oniy - Excl^ao^e good tor 30 tJays 
unless manutactijrEr war ranlies. mefchandiise kmget 



^ll^raerican 

Semiconductor' 



XT, AT, & 386 Compatibles 

Not a Lease—You own it 

★ 2,500 Service Centers! 

•k Instant Credit! 

★ Technical Support! 

Call for Details 

1-800-825-SAVE 


Communications 

Analyzer 


V 


Sffoifrs 


COMl: 

COM2: 


iRS-232 
J Device 


] RS-232 
J Device 


- Monitors and stores to disk RS232 
async data in real time 

- Dual line DCE over DTE format 

- Perform action on any data pattern 

- Interactive mode 

- Fully configurable, includes cables 

- For JBM/PC/XT/AT or compatibles 



Falladian 

Technologies 

Incorporated 


$395-00 
demo $10 


1-800-537-5046 (301)576-0575 


Circle 9$ an Reader Service Card 


Circle 20 an Reader Service Card 


Circle 208 on Reader Service Card 






























































California Digital 

17700Figueroa Street • Carsot 


'aiifornia 90248 


Color MoaHof 


Better 

Than 




m 

*tt9 




NEC/890 

Imt PritHef 


joaj fCFf CAD/GAM and Desk Tnp puisCishing i^icaEions The Retard 
0/^40 color meriEOr a raadlLdtqn qF 720 pUBls- ^ 400 lines On a ^1 mm 
□I piEeh 12" non-glare screen VSA apecirications in lex! mode EGA in 
rapdicmodie 

^omparabfe moniior end card packages relaii ai cwef Si DBS. California 
'Igltal has made a speciaJ perdi^ and is able to oEf er the CD/240 and 132 
Olumn VGA/EG A grapFiiD cord Idf oUty $389. 


PC Ms-gaiEhie has chosen (heNEC-©&0 BesI laser printer gf the 
year. [Jan. 12,19BBK Anditsotivious why... the primer is Posl- 
script. Hewlett Packard, anrJ Apple compatible, arid come$ stan¬ 
dard with Ihree megabytes of memory The 890 accepts data from 
paraNel, serial and Api^e^Taik devices. 

NEC has also incorporated 40 built-in fonts along with two paper 
trays into this Endustdal quality laser printer. 


PRIIVTO 

4160 CAD 
Printer 


The 4160 is a bond paper prHilerihaE ermiEaies tne Vorsatec model WBD, 12QDA 
and 3200A ploflors. This is (he ideal heavy duty primer for CAO/CAM applica- 
lioris The perfect prwilDF for Fiigh ^}*ed CAD proofs, bjw codes, schomaucs or 
anywhere thgE fast gr^pFuc ouEpulis roquirad. 

Other Printronfx available: P300....S379S5 • PS0a,.--SCTf^. 


Texas Inatniments 

ProCok 9S *too. 



2 ff*Aii 0 log Color 

*6S9 


Ttm 


Ever ify gaEhemg a classroom ol stu¬ 
dents around a 12 mchmoniior^ Ttihs20 
inch analog RGB imnitor Is the ideal 
solution. M'^ screen reeolLition of T26C 
•pixets by ^0 lines allow oxha firie detail 
_ wittiQUl die dots fcjoking (Ike goit balls. 

' 2S6 colors and VGA ocmpalible. 

Supflr vttuE ongnaiiy sdd for over 
$2,000. Only 350 available. 


OMoo. Togo 

Baek-ttp 

^239 


Crash, Power Spikes or just poor (tlEh maintenatice..- 

't loose data because you didn't bade up. The All/40 is an 
xpensive way to save and restore tiles in the event that your 
has been distroyed. 

4Q megabyte half height tape tkack is manufactured by North 
ericas largest producer of data retrieval equipment, 
need to purchase a separate tape cofUtoII^... the ALL/40 
iches directly to your existing floppy disk controJIer. Supplied 
tware allows your computer to back up any time Day Ot 
" t. Ctome back in the morning and 4D m'^abytes of irreplac- 
data has been stored on one Scotch DC/2000 data cassette, 
up entire hard disk, modified files onty. or by tile narne. Loss 
ala is inevitable but when you are backed up on an ALL/40 its 
catastrophe. 





EC501 height » 9 l.slde 
ANDONIOtMfiillht. SeTPI. 
IJITSU half height 
IITSUBISHI new 501 half ht^ 
ITSUBISHI S04A AT cemp. 
AC F055BV half height 
AC FDSSFV ge TPi, half ht. 
ACFDSSGF for IBM AT 
lNASONIC 455 Half Height 
MASONIC 475 1.2MegJ96 
ritching power supply 
lal encioaure for BVn” driven 


One Tinfq 

Ten 

49 

39 

35 

99 

69 

79 

65 

83 

57 

119 

109 

105 

149 

139 

135 

89 

85 

79 

119 

109 

105 

109 

105 

99 

109 

99 

89 

119 

115 

109 



49 



59 


3^” DISK DRIVES 

NY MP-53W 72I1]C/Byte 129 125 119 
NY MP^73W, 2 Meg. 159 149 pall 

AC 35FN 720 K/Byte 129 119 115 

AC35HN/30, 2 Meg. 159 149 145 

l” form factor k it 20 


DISK DRIVES 
IME842 double sided 
IME 841 single sided 
lUGART 851R dbL sided 
MEX RFD40D0 dbL sided 
IVETTI 851 


VIMC 

IGHOCDMPUTEn 
iAFH<et|(sii 3 couNCn. 


189 179 ITS 
119 109 99 
319 309 299 
189 179 165 
189 179 165 


VISA 


i:DD AM to 5:00 PM 
Pacific Time 


HewIfU Pai^kard User fl, a pages per rainutt.... I1E69 

QMS PS/Sm 2 Meg., 35 Fonts. PoUSfiript 3 pgs.... 3873 

Apple Laser Writter It...... 1898 

TeiasJnslTLrments 2115 PastacrlptlS pgs.....5426 

Quadram Quadlaser with 5 megabytes...........2995 


MUachi 

CD-ROM 

^49S 



• CO 


Compact disk Is a relattvely new medium for storage at read^jnly 
digital data. One removable disk is capable of storing over 500 
megabyte oF data on a disk ibe same size as an audio CD. 

The CDR-3S00 will Install in a PC in the space of one SVk" drive, 
OUNef CD/RQM Piottiidx Availafaln: Sony 510 internal S539: 

Amdek t-assrdr4ve/1 sysism $675. Klitadii CDH-ISOa^UY exisir^ with (QU 
host adapter and MS ext DOS £6de. Panasonic WORM drive $1895. 


Mtiral9l200 

m 

*7S9 


The PnoCalc SaenEilic Fea¬ 
tures a Full aiphanuFTiGnc key- 
boaid along wijh a (wo lino dol 
malrix LCD ckgplay. ComplelC' 
with hardcarrymg case. 

Texas Insttumants ungtnel pnee 
$200 Now available From CaliF- 
omia Digital lorortly $85. Printers 
Si software oartnclges availebte 




raxCari 

Turn your PC into a FAX Machine! 

Th# FaxCard 200 gives you ihe cap^llty tjf 
sending and receiving world wnie FAX 
ErafKmi&sions Prepregrarn your computer 
(□ s«nd FAX mess^es to all your branch 
olfioes at a speaFic time. 

Foreground and bai:Jiigmund recepDoo Man¬ 
ual auto dial and redial * Communication teg 
look-up • Software compatible with PC 
paintbrush. Wpnlslar. Dr Hallo and any AB- 
C11 texE edito^ 




The Murala 1200 is a modiurri duty desktop copier and lacsimile machirw 
Autamaftc record keeping of transmit and reoe-'ve repprls. CCfTT group II and 
group III compatibio Capkite of scanning 10" docLanents. LCD display 
Other FAX Equipment awailabte: Cenon Faxphone 20...$1259. Pan^onic 
\ 200. .,$11S9: Snarp 80 (flat eopieh .$895 
Also; Rjcoh; Toshiba. Briolber; Cotjre: NEC; Xernst; PacTel 


*119 

2400Baud Modem 

2400 baud with forwant orrar comecting make (he (Wnton MAX/2400 an unba- 
fievable value at only $119. 

Fuliy cornpaliwe wtiri (he ftayes cornmerwl set arid CCITT V.22 srancterds. Error 
CDTrecting. aulobaur^ng and “adaptive equalizaiion" allow itis MAX/2400 m 
maintain reltabtedptatrensmlssiDn avErmaiginaf phone lines. 

Marufacturad by Maxori Systeiris. one dF ihe Wcrlde largeal producers of 
consumer eledlromcs OrginaPy prteed al $295. Wfkfle aupplies test Calitnmia 
AX/2400 at □ ^ - 


DigiEal is offennq Uib M AX/240d at ordv $119. 


BHaekl n h 17 

iMottCf *093 


*695 





Tie Hilachi $72/XD Is e four cotar T1 by T 7 (B sLie) pksllet wiBh 
swericir accuracy and repeatability UJrtmi}. the 8^ ecoepts 
HPGL 7475 eommaritfe and is both OerTliontaspafallei and 
1TS232C compattaie. 

The S72 ploEs at b fast aighit Inches per second In mual dinactlon 
and eleven inches ei an angle of 45 degrees. The plotter also 
leatures a self contained digitizing function (hat allows data to be 
entered inlo your ccm^ier ftum printed graphs and blue pnnts. 
Four different color pens are suppfted wilh (he plotter but a wKte 
vanety of lechnioal pens are available. 


40 Megabyte Hard Bisk KB 

*397 


Forty megabyte irttemal hard 
disk drive, controller and cables 
all for only $397. 

The kit indiides the a 40 mil¬ 
lisecond Miniscribe 3650 drive 
and a ha^ sfot Western Digital 
controller. 



HmHi H/89 \r~\i 

Compuhr [ I 

^179 

Hard Id beltavo... but we (ound a stash of brarKl new ZDnJ{h7(Hteaih 
Model H/a8 computers- These coniputafs fsidure the Stag 2-80 
CPU and opefate under C^/M. The unit tnoofjwates a 12 mch 
green screen, ibrae senal ports and ana diskdrive. 

Zenith's txnginsi price was $1895. We hav<e 350 units available tar 
salo. while supplies test we are offering U>e H/B9 ^ cinly $179. 
W&Td processing and symtkJTicJiqn softwara tactadod. 


Five Inch Winchester Disk Drives 
Price Cftcs nal ircluCe cDnlmlter. eacli two+ 
SEAGATE 225 2DMeg.^Ht. 233 229 
SEAGATE 23B 3Q FHeg. RLL 259 249 
SEAGATE 251/151 H.28(nS. 459 445 
SEAGATE 4D96 98 M.35raS. 659 639 
IV1EHFSCHFBE8425 25 M 55ras239 227 
Mi NISCR IDE 3558 50 M 61 ms. 419 899 
MimSCt^lBE 6DB5 99 meg. 795 779 
Ml kISCR IBE 8058 25 ms. ^ ht. 459 439 
FUJITSU 2242 55 tW.35(nS. 1299 1229 
FUJITSU 2243 86 tlft. 35mS. 1695 1819 
flOUIME RO-204E 58 Meg. 095 859 
MAXTOR XT1140 140 Meg. 1595 1550 
MAXTOR XT219(J 192 Meg, 1919 1875 
T0SFU6A MIC5670 tV1.30mS.1289 1229 
CONTHOi DATA WHEN V * i^ali 


Every year si nee 1973. custome rs from virtually every nation i n the tree j 

I World nave chosen Califomi a D igital for thei r data preceding requirements. 
If its ODmputert CalifDmii Digital has fl... complete minisystem or just one ! 
I microchip. Calffomia Digiti offers over 10^000 unique computer products. | 
Regardless of how specialized your data processing requirements... 
Daltfornia Digital is your one stop shopping solution. 


• WincheslerConlroltersforiaM/PC • 

XESEC 1220wi1h floppycctnlrotter 159 
DTC 5150CX 1T9 

DMTF 5527 HUbonlrolter 99 

ADAPTEC 2070 RLL cnnirolltr 99 

ADAPTEC 2372A 1/1 Enterteat 159 

WESTERN DIGITAL WD/1002WX2 89 

WESTERN DIGITAL 1063WAH or WA2139 
WESTERN DIG ITA L1007/WA2 ESOI 239 

• SCSI/SASI Winchester CoblrcIters • 

XEGEC t41 DA 5 Va.' ' Faet print 239 
WESTERN OIGtTAL 1D02 -05E 229 

OMTI 20L 89 

• WJm^hester Accessories • 

Dual Flnppy enc. and powersupply 59 
W Inch ester enctesure and supply 139 
Switchin g power supply 49 


TECHNICAL A CAUFORHIA 

(213) 217-0500 

TOLL FREE ORDER LINE 

(800) 421-5041 


Telefax m (213)217-1951 
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Back, 
by popular 
demand. 



Just a Few years ago, illegal Fiunting 
and encroaching civilization had all but 
destroyed the alligator population in the 
south. They were added to the official 
list of endangered species in the United 
States. 

Mow alligators have made a 
comeback. 


Conservationists 
intent on preserving this 
legendary reptile helped the 
alligator get back on Its feet, 
Once again some southern 
swamps and marshes are 
teeming with alligators. 

With wise 

conservation policies, 
other endangered 
species have also made 
comebacks .. .the 
cougar, gray whale, 

Pacific walrus, wood 
duck, to name a few. 

If you want to help 
save our endangered 
species, join the National 
Wildlife Federation, 
Department 106. 1412 
16th Street. NW, 

I Washington. DC 
' 20036. 




STATIC RAMS 


.13 

HLSIZS 

.49 

74LSZ42 

B9 

.19 

74LS1M 

45 

741SZ43 

.99 

.19 

741,31319 

.45 

74LS244 

99 

.19 

7415163 

.59 

741.SZ4S 

99 

.19 

7415154 

1.29 

741,9^7 

.59 

.19 

74LS157 

.40 

7416258 

89 

.19 

741,5158 

.40 

74LS3M 

■W 

.33 

74UST61 

.49 

7413^73 

.99 

.29 

T4L816a , 

.49 

74LS3aZ 

1.78 

.35 

74LS164 . 

.49 

7416323 

1,78 

.29 

74LS189 

49 

74L5366 

58 

.99 

741,6188 

.99 

7416386 

.59 

.33 

74LSI73 ., 

.49 

74LS3i7. 

.59 

.35 

74LSI74 

.49 

74L536B 

.98 

.35 

7416175 . 

.49 

74LS373 

.99 

.33 

74LS189 ., 

3.93 

7415374 . 

.99 

.49 

74LST90 .. 

.49 

741.S393 

.98 

.20 

7416191 . 

.49 

74(,SeS4 

1.98 

.45 

74LST92 

.49 

74tS629 

1.90 

.49 

74LS193 

.49 

1?4LS64Q 

1.99 

.49 

74LS195 

.49 

/4LS641 

1.99 

.45 

744S2Z1 

.05 

741,5670 

.98 

.49 

74LS340 

.99 

7415600 

1,99 

.49 

74LS241. 

.99 




3.35 

3.35 e259A . 

t4.35 BZ5SC;-S. 

3.35 II2W 
^57 


80367-20 

^729.00 80386-l&'ZO 

«ilJ. 

00387-10 

458.00 80306^10 

729.00 

*0207^10 

295.00 80380-20 

409.00 

BDZ67-8 

235.00 V-aOSMli; 

12 98 

80267-6 

159.00 v-aoiOMh? 

12,96 

0067-1/0^117 198.00 V-ZO0Mtu. 

10.95 

0D67^2/1OMIU 145.00 90Bfi-1 

9.50 

8067 (5 Mhrl 

99.00 


■ ■■ 

1 

Z9DCP0 

41.49 760ASIO..'O 

4.9S 

zaacTC 

1.49 Z80AS10/1 

4.95 

76(5t)ABT 

4.48 £60AS.|{b'2. 

4.85 

Z60P10 . 

1.49 76CIADART.. 

. 4.99 

Z0QACPU 

1.99 zooecpu 

2.99 

Z0OACTC 

1.99 Z6MCTC . 

3.99 

ZBOAPIO 

1.99 760BPID 

3.99 

1 BfPOLAfl PflOMS'PALS 

825123 

'1.28 74S18S 

1.98 

826128 

1.28 746287 

. 1.99 

826129 

1.99 746280... 

1,99 

823137 

2.98 746471 .. . 

4.99 

87S101 

7.39 746472 

e.99 

83S191 

11.99 PAL16L8 

4.89 

■74SiJffl 

1,29 PALZOta 







3.3B 5755 


14.95 


1fl LM390D 


.30 Lri«]9l1 
.39 LMGai4 
.30 LM39i5 
.fiO LMMie 

es 


2.7S 


3.75 


7400 

».1fl 

7447 

.95 

741H . 

1.29 

7402 

.10 

7474 

,35 

74157 

.65 

7404 

.19 

7475 

,36 

74158 

.68 

7405 

19 

7479 

35 

74173 . 

65 

7406 

.35 

7406 

.35 

74174 

65 

7407 

.35 

7486 

.35 

74170 

.60 

tm 

as 

7490 

.38 

74178 

.65 

7410 

,25 

7403 

.35 

74101 

1.7S 

7414 

35 

7495 

.35 

74189 

2.95 

7420 

.25 

74121 

.35 

74193 

.66 

7420 . 

.26 

74123 

-45 

74195. 

.55 

7427 

.25 

74125 

,45 

74l9fl 

1.65 

74J6 

.25 

74126 

.45 

742ZI 

.75 

743a 

.25 

74140 

.05 

74273 

1.75 

7130 

.25 

74150. 

1,20 

74385 

.50 

7442 

-30 

74151 

.06 

74306 

.50 

7440 

65 

741S3 

.05 

74307 

,50 





74360 

,80 


1.49 

IM4044 

3.95 

74fai. 

*.35 

rSFTSI 

.59 

3.29 

LM4e38 

1.00 

74W(2 

,35 

74Fli3 

.69 

1,95 

LM4556 

.75 

741W 

.35 

74Ft37 

.69 

1,25 

LM7555 

2.50 

74F« . 

.35 

74F1S0 

.59 

1.95 

LM7556 

2.50 

74F10 

-35 

747160 

.69 

2,25 

LMrSM 

2.95 

74F11 , 

.36 

74fl6l 

.59 

2.SO 

LV70M. 

2.95 

74F21] . 

35 

74f1EJ 

59 

.46 

lilTSPCia 

5.95 

74F33 

.35 

74F174 

.69 

.60 

1M70H12 

5.95 

74164 

.48 

74F175 

69 

SO 

lMfl03a 

3.70 

74f74 

48 

74Fiet 

1 99 

2.00 

MC3423 

1.49 

74F8e 

.49 

74Fl8a 

2.99 

.75 

MG3459 

2.89 

74Fia9 

.49 

74F7ia 

4,99 

3,75 

WC3470 

2.99 

74F130 

-49 

74F240 

1,29 


3.75 MC34BG 

1.75 MC34B7 
1.13 LM3334 
1.19 TCAlWD 

. 1.29 TOAIIBQ 
1.19 TiD74.. 
1.93 UlHI 
1.43 TL0e3 
,95 TLDBfl 
. ,95 Ul»JSa03 
. 1.95 jJLN20a4 
1.95 ULN2d74 
1.95 lJL.N29ai 
1.43 ULP^I 


5.99 

1.59 


5.49 

5.99 


1.25 

1.19 

1,79 

1.99 

1.43 

1.93 


NEW PHONE FOR ALL USA 

800-FONE ACP 

000-366-3227 • 714-556-8813 


74HC(M 

*.25 

74HC151 

.05 

74HCD? 

.25 

74HC153 . 

.66 

7flHCD4 

25 

74HC134 

3.75 

74HC0B 

.25 

74HC1S7 . , 

.86 

74HC08 

.25 

74HC1B1.. 

.85 

74MC1Q 

.25 

74HC166 

1,15 

74riCt1 

. 25 

74HCt73 

.06 

74HC14 

.28 

74HC;T74 . 

.. ,8 5 

74HC70 

.25 

74HC176 . 

.. .$5 

748C3? 

25 

74HC240 

129 

74HC74 

.35 

74HC244 

129 

74HC65 

66 

74HCZ45 .. 

129 

74HC112 

.65 

74HC368 

.65 

74Hei25 . 

.60 

74HC373 

1.29 

r4HCrm: 

.50 

74HC374 . 

1.29 

74HC135 .. 

.50 

74Hi:Mtl20 . 

.. .99 

74HC130 

.55 

74HD4afiD 

99 

74HC139 . 

.65 

74HC4066 

.99 

74HC14tt 

.75 

74eC4075 

.. .98 


Advanced Computer Products. Inc 

• Elffiim*CniiEn »NEC»0btei'5WV'NlMll-5»Q«t- tosnibB - grwp * 


AuDtHiiBi] Dslm-br Hyi 


I Mail Order: P.O. Bax 17329 Irvine. CA 92713 

Beiail: 1310 B £. Edinger, Sanla Ana, CA 92705 


< AGP Hetail pricir>g may vary fnn lespodsiwe 
Ipr typps. • aut^ly lifnltlKl on E5«riain Hems 
" Pricing subiec'l It) chings v^ittipiJi notice 


Don't feel like the Lone Ranger.., we are also 
suffering from loss of memory, ACP sells more 
Memory Upgrade IC's than other other mail order 
supplier.,.But!...the present shortage Is driving us 
up a wain. We can't get them at the right price, but 
we are oetting them, PLEASE BEAR WITH US...as 
the marTcet price comes down, so will our price! 
Selling Chips? Call us, we"re buying. 


+412S4&1KJ! 4,150115 
41454 B4K!i 4. 10Cbi3 
414H51lti!4.1?Oii 
41454 6JK114, IWiB 
4164 64h4l, laQns . 

14164 54119; T. t2[hs 

'4164 54kj!l. tSOro. 
4164 IflkKC t20na, 
IM&nZIP.lDOns . 
into k1 SOI. IDCkis 
IDKjxTPLCC, 100113 
3SW K1 ZIP. iZDfW , 
256Hkl PLCC. IgOna 
256K k 1 StU, laJns 


10.95 
4411. 
4411. 

3.75 

3,35 

2.93 

Q.33 

39.09 

42.P9 

42.00 

12.35 

13.95 
13.95 


6225fr35!l«fll 13^1115 
6254-8k;iS. 160ns 
WC64,150ns . 
5115. ZM. 1301s 


«14.B3 

9.95 
10.95 

7.95 
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Circle 2S an Reader Service Card 



















































michocgmputer 

MAHKETIWS COUNCIL 

nl tlw Ctreci MaiiBin] AssooKitFi ^ 


• LOW COST COMPATIBLE CARDS - 


• FLOPPY DISC DRIVES • 


• PRINTERS • 


ACP^smmSHEET 


' LATEST 
PRICES AND 
PRODUCTS! 


the Complete FAX! 


CFAX/CFAX 4800 
PC FAX Card 

4e,Doabp3 CFAX/CFAX 4300 with a 4,BMhps facstmlle 
mcsdaTn and an optional 2,400tos Hayes® compatible 
modem. Fajt to any Group HI. Card + software included. 

CHS 200dpi *170 

Hand Scanner I f v ■ 

Scans any image up to Z.S’jrtO" at 
£00 dpi resolution. Software allows 
edit and rrTerge...use like a mouse. 


Toshiba Floppy Drives 


ACP 

Super 

Sale 

Priced! 


3.5"^ 720K Floppy Drive 

Gray or bEacR, 5.25" moun>t Kit. R'N FDD4403 


ACP Super 
Sate Priced! 


T2Mb AT Floppy Drive 

Gray bezel, P/N MD-OBDE-G 


"^MAX/Advanced 
286/10 MHz BareBones 

Includes 101-key keyboard, 1.2Mb floppy, lloppy./HD 
contfoUer card, QK expands to 1 Meg. 

Cali for Custom Configurations... 


ACP Advanfieii Cards^iBU 
Marriigra(sriit&M]A w/ptrl pur 
CokxipTlihics v^rcit?r pod 
SuperEGA, Genfla Com^nile 
SdpBrVOA. 1D24 j( . 

Diamcnd UuDi 

XT £ri!-p^ mjpipatiWs/tJK 

XT toelflralor card 
XT Miulti 1/0 w/nopfiy oonlr 
Xt ditit RfipjlytfliirdW ... 
XT Sarljl l/Ocaid 
XT/AT Parallel VO <M 
AT Serial VO tard .. . 

XT/Al Samfl adaprlR port... 
Xr/AT EPROM 


35. 

149. 

269. 

09. 


XT ttoppvwntroBer. ’ 44Mb 
AT 3 0Mb vv/Mutti m. OK 
A? StiperMULTl VOM/Mppy 

PS/2 Multi I/O. 

PSS Pcupy CBi®l/ller 1 AMb 
HP LaserrrtiMtjRwican) 
MOTW^ffaOAflOS 
XT Turtw iweiOS. SMHz... 
KTTlitl» w/BIDS. 1DMH2 
AT230w/a|QS. 10 MHz 
ATeaby w/BHJS. l?MHi 
AT3S6 W/BIOS. ISMHz 
Sp»i:iat Bitfil! 

DF| tfand Scanner {XT) 


199. 

119. 


279. 

299. 

1499. 


SONY 

3i/?MlciitFkwyt44«a 

mAC 

&3BV 360K Ro[wy/PC/XTmT 
TOSHiBA AiteNlCA 
FDOMMAl/? Wero 72(lk. 
SliZMicTDl./AMb w/hit 


NtXMD IfiOK FlDtXIrPtVXI 
149. ND04E-0 3&0K Fbif|])y AT 
M[N16QE-8ll.2Mti AT Qn[y 
„ ADVANCEO 

3Sfflt Fiapty-eiacJ! Be?ei 
i 2Mb FKwcv-eiicic Bezef 
. 99. 3.5'1.4XMft Happy w/Wt. .. 
09. 33,' 720K Rappy w/kli 


Your Choice..* 

Advantage AT 
or Rampage AT 


QUADRAM 



Silver Quad 

(Sixpak compaf'^iRl 

Liberty XT, EMS..*89. 

Quads print Accel lerator....*39. 



EXPANSION CARDS 


AST flejMrc/i 

Xtornwr/286, b12X, tOMNz 
Advamaga ^EsS.mcKi .^.1 Mo 
Advantage Z/28^.PS/2.{]K .. 
Aduantags PrenMum 235.51 
RampeQe ?/2Be,PS/2.5 UK 
Ram^e2e5.512K 
SiitfUhplui Ok 
ATT rec/in<xfeifliBe 
EGA WQ/xtereCO 
yGA/¥lP , 

24D(Ma im. Modem 
G£NOA 
Swer EGAHl-Ftes 
Super VGA/ia24N755 .. 

Super VCA/KI-Kh. 

WTEt 

lriburl38a/PCM3e6.. . 
teiboard 9SS/AT wtli cable 
Above Brant PS/23S. S12K .. 
Above 0Hn3 mAT5UK 
Above Boardt Bt2. PS/2 
mST 45MHz) 

B067-T (lOUIZ^. 

0087-2 (0MHirl 


80287-0 {OMHj) 105. 

call. 80207-0 IdMiHz) .. .256. 

725. 80237-10 (lOMHi). 309. 

349. 80337^13 (18MHZ) . 549. 

389. 3C13a7-2D i^QMKz) 709. 

499. QRCmo Tecnnoto^y 

469. Turtw 2M,-flED«3EDr . 299. 

.119. DesigntrVGABoan!. 3i9. 

DB^^nar VgAU, PS/? Board 499. 

.igs, fiAMOUEST 50/PS/^. 2Mb 599. 

299. PARAOiSE 

199. AiitDSMlCb 480 199. 

VGAPlua . 2S9. 

199, £2i:/A£7Ri4Af 

349. QuadOBfiXT 799, 

*49. np5yi)P|W0wl80.752lf410]EGA 269. 

Goad VGA .299. 

Mcrofazerii buflftr wffiXK 299. 

1 ^ 75 . Oradsprlot XT aGCallerat^ 39- 

475 . Liberty EMS XT card, OK 69. 

37$. Sitv^ Quadb/MTiE Soiiil! Qxr^ . 69. 

476. VIDEO 7 

.102. VEGAOeluxe 2l9. 

205. Vega VGA . 299. 

159. V-RAM VGA/at. 549. 


^ _ 85Mb Hard Drive 

includes EDSi AT Control 

TOR Speciai 

f ■ Year-End Sale 


20 Mb Han 
Mrive Kit 1 




20 MbTiard Card 

288 . 


Ar ttiis low low price, 
you can't afford nol to 
buy one... 


DfCONICSyKOOAK 
i80PF/arlable pririterj^^ 

3C0P w/tvide caTHgetporl 

ePSON 

LXSOD&)ciAinvi. iBOcps 
EX8jlO.FX26B8 .FXBae.LOflBO, 
LD1CSO.LD5B0, flk;. . csU. 
ACP is your ijj/i tin# Epson 
HEWIBTT PACKAfU} 


339. 

539. 


299. 


Desl^’ft^/tasef Enaily 696- 

Scaniet flatbed scaraef cUf. 

IBM PRitiTERS 

PrOpttll!/ II. 24actK . . 435. 

Prqarinter X24.24«cps 24piiv 635. 

PiDprinier XL24, ?46cps Mpn 635. 


NEC 

P22Qa. 24pin|3EiO!c3Ba[^] . 
i.C390 afenivfrittr Laser 
OKiDATA 

MLOgS.ieOcpsNLO. 

LeseHna 3 (req-iBM Hit).. 
PANASONfC 
H:x-Pl[]9ii. igatps draft.par 
l«'P1092i.24flciBclraff.l32 . 
KX-P15M,?4iw. SOcpsHLO , 
TOSHIBA 

Pa?lSi,24piil,21&;[)5 ... 

P341SL?4piii, ?16igiS . 

P951SK/35TC .. .. 9M 
Pagriaser 12. Hidi votuiua . 


399. 

3395. 

99S. 

1399. 

196. 

339. 

549. 


HARD DISK DRIVES 



ONUMONKS special PURCHASE!! 

Cordless Mouse 0095 

^^Res. 199.85 


. IncludM drivers, cHaraef. nedaver. 
I T-mouse A PC Paint 

jer Mouse 

Indudles dnSIrs. changer, racievar, 
T-nidifse & PC Painl 


Reg. f49.as 


MtCROPOLIS 
t8a3A,*E3h6>.Fiil bt-.BtXna. 
t335/BSMb.Fullht.,6^. 

MAXTOR 

XT IDes/BbMb. MFM . 

XT 1140/143Mb. UFM 
XT 430D/3SOMb, ESOl 
P1U9 OttRdopmvfH 
Piu32d Hardom, 2!auit49iii^ 

RuSAO Hanfcanl. MtUb^Sms 
SEAGATE 

ST225 25Mb.58nB. m/WD mr/t 
Sri3S3BMb UM! 31/2!' 

Backup your data with 
remavmle caassCes.. 
your Ohaiba Model 10401 
kT/AT, 1040 PS/2. 

Cilll lor other models, and external systems... 


649. 


649. 

1495. 

2995. 

549. 

699 

. 299. 


ST?3a 38Mb,65ms.w/WD RU 

Sr25T51Hb,40fns. 

ST25M 5tl«1.2Bm5. 

STXOSa 30Mb.4Oms4Wfli««W 
£T409€ 9€Mtl.26ms-jif«icEEir 
WESTEf^ DIGTTAL 
FMardPSSQ PS/^d(1.?5/% 

RecanSC) . 

lOOdKAHCwAr. ntMerlsvE 
100I3RAH Oonlrtiltr FILL/AT 
IDOSWAZHonv/Hard^AT 
1DK-27X CtmtiDltef BlUXT 
10aG-WXiCiwlm»/KT 


349. 

449, 

439. 

469. 

799. 


187, 

149. 


CmZEN 

• 120d.. 

CfTIZEN 

>180d. 


149.Sf,r' 

189.CITIZEN 


MODEMS 


Adk'tfJtCMi MODEMS 
i2oabaua w/BOtMretiii) 
12tH3liB«tEi!iem3F 
?400tQud w/SahwafMirTn 
MOOtHud ExlAfnal 
MAYES 

SrTiaitinat0n?4OOQ'M^lrrt). 
Srniriniode(ir2400 Exteniif .. 


MICEWT 

PodUt MCDEM 1200 .. 


call. 


109. 

1*9. 


PROMETHEUS 

7400G ExtShtal . 1B8. 

24008/2 A/SDllwate (irrt} . . 149. 

24lXl*^ Psra w/sa*twiratiJil) 208. 

12000/2 W^hvOferKIt) saH!. . 89. 


Tailgrass Technologies 

NEW! 40Mb TAPE 8ACKUPII 


MONITORS 


338 . 


TAPE BACKUP/VIDEO 


MICE • JOYSTICK • KEYBOARDS • 


Advapcod PC Kayiioord* 

5160 S4kflyXT/ATswttcbiblfl 

5161 IDIhiyXT/ATswitChat* .. 

CM PfodutUa 
kb(X>lEdDystick-ieM 
M9CI1 lllJoysd£k-lBM .. .. 

Ganiirard Ill/ISM 
KEYTROMiCS 
KBiOi 101 toy/AT 
KB616193kav dfiluxi 
KRAFT 

IBM PC/XT/AT JrfYStk!k/3 buHon 24. 

LOGiTECH^ 


30. 


135. 


Bus HouEfl PC/XT/AT 
Sarial Mdusa PC/XT/AT. 
SETial Mo use PS? 
MtCROSOPT 
Bi£ MHsa w/PC Painl&nfilh 
£ar^ Mdu^ w/F*Q- Pvttiriiisli 
Sflrial ^ w/PC PBinffinrsb . 
Af^ TtetmofagMs 
PC Mouse- serial PCi'XT.'AT 
PS/2 Mouse eery 
PC House bus PC/XTMT 
SUMMAORAPfilCS 
SiirniFiaSkeish Plus^BM. 


AJLPMAJUtfCAC 

VCR Video lajpebacfeupcsd .. 

/OMEGA 

Bsmoilti TOMb ^1/4' eiternal 
BemoiAi 21MiSi/4-(!xr 
Ta-pak20Mbcartmi{)ft51/4' .. 
Trt-pak^bcanndge.r ... 
PC3B Adapter card PC/XT/AT 
PS4 /WaplHPSir2niod,50.60j80 

mwm 

T100 XT/AT IDMb ha£kuptiht!i. 

l2atlAT2GUitBdiu[4intt 


943. 

1188. 


169. 

239. 


198. 

369. 


14SCAT4ClMbb«:liuiKlntj 499. 

rALLCAASS Tv^bna^igiea 

10^ XT SOUb badujfitiin) 319. 

■■■ "b tjaekup(mt> (HI bax) 

XT 43M& b^ubtrtli) (He boi) 


AMO£K 

VtOED 310*17 amber TTl 99- 
AlOAI^prtberQTinjrwtife 153. 

i?8013- Qrai}tiics( 1739. 
LKsrDrh/eCDRCMwmic'soll 898. 


IBM MCWITDHS 
S50317 Mano|64€(X49{]) 
05T21*Cctoranatog . 
8613 lE'EGAlWO^Wi., 
8514 irni-re^ 1004*?^. 


MAGNA VOX 
Muflisran 14' EGA 
CGA]3'CDfcir . 

TTL Mono 18*flmtr amber 


185. 

165, 

169. 


of 

No. 1 /f“- 


6 ^ 


QuatitHy Gf 
1 to 4, only 
7.5D eacft. 


choose... 1 Polaroid® DataRescue™ 
39 95 IBM DS/DD Gray Disks 

*3.5“ HO Aivlb-.--'- ^ ogl Backed by DATARE^UE—Polaroid will 
-S.25' HIT 1 .ol”^ ‘ Jiffltmi'/A yi^ data FREE if yiu lose itl 



Toshiba Laptops 

Tbe Complete Toshiba family 
of Laptops from AGP ' LA.''® 

#1 Sou reel 

Toshiba 
T-1000 
Laptop.. 


Look at ihsse Deals... ACP -t1 in Toshiba 


T-1200F.reg. $2099.ACP 1399. 

T-1200H.reg. $3499.ACP 2395. 

T-3100/20.reg. $4699.ACP 2995. 

T-3200.reg. $5799.ACP 3995. 

T-5100.reg. $7499.ACP 4995. 



223, 

B27. 

595, 

1305. 


288. 

69. 


NEC 


MifcyncJIIS' TTlTanaflM . 
Multoync Plus 15- VGA^GA.. 

595. 

. 945. 

MulliSync XL2ir(1CM4x7Bfl) 

2275. 

Monagta(ihsy5l1C04xHE41. , 

1555. 

SAMSUNG/LTi/iMTEC 


14' MulbsyiK (NEC (kimf)3l.). 

436, 

MpnOlS'smberTTl 

66. 

CGA t4' RCe Color .. . 

. 366. 

EGA 14' EGA/CGA Cohir .... 

. 388. 

V13AT4'CDlDf , 

419, 

WTSE 


WV3(]14^ (emiinal. 

. 349, 

WyM 14' SenulrBl. 

. 418, 

WYBOtr lflimi^A3CII.. 

518, 


New! from RAY-O-VAC© 

ACP's SpadaJ 
imrockictory Pnee... 

AT Repiqcement Bcrft«ry 

'Direct reptamnfint tor AT/2S6/3S6 real-Lm« ckx^ 


gas 


^FIWARE 

sPBmsn 



Lotus 1-2‘3.32S. 

Vensura...499. 

PageMaker..499. 

WordPerfect ....,23§. 
Excet...Z99. 



ACP's 

Sala 

Price 


MULTISYNCH 

MONITOR^^'^'^ ConipatiblE) 


Advanced Computer Products. Inc. 

/WlHinzBit Dealera tor Ityuniy < AST > Epson' Cilizmi • NEC'OfcXbM < Sray * M«ll-Seatiale * TnMia* Slui^ 


Mail Qrdir: F.D. Bm 17329 Irvine. CA 92713 
Hetail: 1310'6 E. Edinger, Santa Ana. GA 92705 


for Fast Service 
Order by Phone! 


NEW PHONE FOR ALL USA 

800-FONE ACP 

800-366-3227 • 714-558-8813 


,y5.a!Mi™,t,mMWL0RDEfl I'll iii i i T ii - r: 

' flo for VfSA or ^tsreant ^ 

• Volume jjufchasing agrenhefitE avajlawe * Oroas aojota lo svallaujlily 

• Priciitg subject to chanpftwIIJwiiE noliCfi * Supply limldHl on cariain mans 

• ACP Rnail pricing rrsy vary fikit respodsibto lor typos. 

• Llnwtefl warrantiBsand otter ooedHijoris may wly 

Call for Corporate VPA's... 


Circle 28 an Reader Service Card 


DECEMBER 198S ^ B Y T E 37^ 


















































































































dIsjDR 

^ ^ <30 DAY MONEY BACK G 

■ ■ * COMPLETE CUSTOMER 


MlCROCOMPUTE R 
MARKETING CQUNCa 


Microdevices 


PART 

Z112 

2114 

2114L<2 

TC5516 

rmmoi$^2CA 


tlHi2Ql«-1tti 

HMai1S-4 

Hiisiie-^ 

HMi11S-2 

HUenBLIM 

HMBIIOLP^ 

HMaimp-a 

HHn2HtP-1S 

HiK2M1.P-12 

HM4329«tP-19 

HIM32S6t.P'12 

HIK3256LP-10 


GUARANTEE < 1 YEAR WARRANTY ON ALL PRODUCTS ■ TOLL FREE TECHNICAL SUPPORT 
1 SATISFACTION - SUPERIOR SERVICE ■ FRIENDLY, KNOWLEDGEABLE SALES STAFF 


Ca-PROCBSSORS 


ATiCRAiRS 

SIZE SPCEO 

PRICE 

aVMAMtCRAMS 

PART SIZE SPEED 

PRICE 

PART 

EPRORS 

SIZE SPEED 

Vpp PHIC€ 

299x4 

4$0iifl 

2.99 

4118^ 

18384X1 

200f18 

88 

27D8 

1924x8 

4S0n« 

29V 

4,95 

1024x4 

4S8nm 

.89 

4116'ISO 

16384x1 

ISflni 

89 

2716 

2048x8 

45004 

25V 

3.48 

1024x4 

2DQin 

1.49 

HK4832 

32788x1 

200nt 

9.«a 

271M 

2048X8 

390ne 

25V 

305 

2048X0 

398I1S 

3.89 

4164-150 

65938x1 

15Qra 

288 

2732 

4098x9 

450m 

25V 

305 

2048X8 

200rn 

3.25 

4164^120 

89938x1 

I20nt 

3.19 

2732A 

4006x8 

2$0n« 

21V 

3.95 

2048k9 

190ni 

3.29 

4164-100 

65538X1 

loom 

3-99 

27C64 

8182x8 

2S0nt 

128V 

4.95 

2048x8 

lOQrs 

4.29 

11^164 

85535x1 

ISOnii 

2J8 

2784 

6192x8 

45001 

12.5V 

3.48 

2048x8 

21»f» 

4.99 

TMS4416 

18384x4 

190114 

8.95 

2764-250 

8192x8 

25004 

125V 

3-80 

2048x8 

ISOriB 

5.95 

41128-190 

131072x1 

ISOns 

5.95 

2784-200 

8182x8 

20ani 

t2.SV 

4.25 

2048)18 

I20nt 

8.49 

7*134484.15 

85938X4 

190714 

19.95 

MCM68768 

8192x8 

35004 

21V 

15.95 

2048x8 

2D0TM 

5J5 

TMS4484-12 

85536x4 

12004 

11.95 

27120 

16384x8 

2S0ni 

12.5V 

4.95 

2048x8 

I50nt 

8.49 

41258-190 

282144X1 

19004 

1248 

2712SA-200 

16384x6 

200111 

12.5 V 

5-99 

2048x8 

120ru 

8J9 

412S6-120 

282144x1 

12004 

12.95 

27C2S8 

32788x8 

2S0ni 

12.SV 

7.85 

8192x8 

tSOfu 

9.95 

41256-100 

262144X1 

IDOn* 

13-49 

27256 

32788x8 

290fa 

t2.5V 

505 

8192x8 

I20n 

10-99 

41256-80 

282144x1 

eoni 

13.95 

27256-200 

32768x8 

2DGTti 

1Z5V 

7.95 

32788x8 

iSOni 

12.95 

Miei29a-100 

262144X1 

IpOof 

13.99 

27512 

85938X8 

290ra 

124V 

1106 

32788X8 

I20nt 

14.98 

1 MB-120 

1048578x1 

120n4 

34.95 

27CS12 

53535x8 

25004 

12JV 

12.85 

32788x8 

IDOiu 

19.85 

1 MB-100 

ia4»l76Ml 

IDOm 

37.95 

270101-20 

131072X8 

20004 

124V 

3406 


Wfl7^2 

BDe7^1 

wafl7 

eO(26T-Q 

aa»7-iD 

eo3a7‘i6 


Bh 

eh 

I0h 

eh 

Sh 

101 

leh 


99.95 

139.95 

194.95 

159.95 


289.95 

449.95 



CALL OUR WHOLESALE DEPT. 
ORDER TOLL FREE 



Gsaa 

Boao 

BBQQ 

0502 

205 

0031 

3.09 

8253-6 

1-99 

6502A 

2.80 

8035 

1.40 

8254 

2.79 

05O2B 

4.20 

0038 

1.99 

8255 

1.48 

66C02< 

7.95 

8052AH 


835^5 

108 


1.85 

BASIC 

34.99 

8266 

16.99 

6522 

2.96 

8080 

209 

8259 

1.93 


5.85 

8085 

1.99 

8269-6 

200 

6528 

13.96 

8085A-2 

3.75 

8272 

4.39 

6532 

5.85 

8086 

600 

8274 

4.95 

6545A 

3.96 

8088 

509 

8275 

16.93 

6651 

205 

aoea-i 

12.99 

8270 

2.48 

6551A 

8.96 

8088-2 

703 

9279-9 

205 

•CI80S 


8166 

208 

8282 

3.05 



8156 

2.93 

8283 

309 



8155-2 

3.96 

8284 

205 



8741 

9.95 

8288 

3^89 



8742 

29.06 

8267 

3-86 

GBOa 

8748 

8749 

7.85 

9.95 

8288 

4.85 


106 

8759 

14.85 



8800 

80286 

78.85 


00 

6802 

205 

80288-8 

248.98 


8803 

305 




SPOTLIGHT 

mcmi MOST ABARTOR 0^3,35 

A LOW POWER, ^lOFTT SLOT CARD FOR PC COUPATIBLES 
THAT CAN DONTROI. UP TO SEVEN SCSI DEVICES.THIS 
POPULAR STANDARD OFFERS SPEED, EXPANDABlirTV AND 
THE ADVANTAGES OF USNQ A DEVICE INDEPENDENT DUS. 
INCLUDES CABLES. 

MCT-SCSI 


i03i7-20 2fl MHz 599.95 

ee:^7'25 2S MHz 599.95 

iny 

5 

T£4A 

MTARMiirr 

INCLUDES MANUAL A SOFTWARE GUIDE 


30 DAYMa\EY-BACK EUARA\m 
TOLL-FREE TECHMCAL SUPPORT 


T^LSaa TTL LOEtC 


V-i 


SERiES 


V20* 

V20- 


SPE£D UP YOUR PC BY Ip TO 40%l 
HIGN SPEED ADDRESS CALCULATION IN HARDWARE 
PIN COMPATIBLE WITH BOSS 

suPtRSEr OF aoee instruction set 

LOW POWER CMOS 


ia.95 


vao» 

V30 


VOUASB 


EMHi 10.9 
BMHX 13.99 


PALS 


SB9 

3M 


5.49 

8205 

3.28 

106 

8212 

1.48 

205 

8216 

1.48 

105 

8224 

2.25 

109 

8228 


3.95 

8237 

3.96 

2.75 

8237-9 

4.7i 

4.05 

8238 

4.49 

4.75 

8243 

105 

1.95 

8250 

605 

1,75 

8251 

109 

22.95 

82S1A 

109 

9.05 

8253 

1J9 


ZSOArCPU 1.29 
ZeoeCPU 2.79 
ZiaArCTC 1 M 
ZeoB^CTC A2S 
ZaaArDART 5.99 
ZMB^ART 9JS 
ZSBArOMA 5J5 
Z90A-P<0 1.88 

ZSQB-P1D 
ZMA-SIO/O SJftS 
Z80D-SNMI 12.99 
ZaOA-SIOfI S.95 
ZBDA-SIO^ 9J9 
»DB-SK>^ 12.95 
ZKTI BASIC 9.99 . 


TiOOT 

49 

7812K 

1,38 

7Bt»T 

.49 

7005K 

1.69 

7812T 

.49 

791 Ok 

1,48 

TB15T 

.49 

78L05 

.40 

T906T 

.59 

78L12 

.49 

7908T 

09 

79L03 

.68 

7012T 

09 

70L12 

1.40 

7919T 

.58 

LM323K 

3-49 

7a05K 

108 

LM338K 

4.40 


18L8 

2.09 

IBHO 

2.95 

16R6 

2.95 

J8H4 

2.95, 


ADC0ea4 

2.00 

9334 

1.75 

ADCOSOe 

3.85 

9381 

205 

OAC08OO 

3-20 

9802 

.68 

DAC0608 

1.85 

ULN20O3 

.79 

DAC1022 

5.95 

MAK232 

7.95 

MCIAOBU 

105 

UC3470 

1.05 

8T28 

109 

liC34B7 

2.99 

8T97 

DP8304 

08 

Z29 

AV5-3600 

PRO 

11.89 


U/\/EAR COAfFO/VEA^S 



r 

£ 

1 

L 

ATW013 

305 

AV3-101S 

4.05 

TR1802 

3.85 

2551 

4.06 

IM6402 

3.05 

IM6403 

9.06 

INSJI290 

9.05 

JN3ie450 

10.95 ^ 



ICL71D7 

10.95 

ICL7660 

108 

ICLJ030 

3.85 

ICMT207A 

5.89 

JCW7208 

15.95^ 


74LS80 

,18 

74LS112 

.28 

T4LS241 

08 

T4LS01 

.18 

74LS122 

,45 

74L8242 

08 

74LS02 

.17 

74L3123 

.48 

74LS243 

.59 

74LS03 

.18 

74LS134 

2.76 

741JS244 

.68 

74LS04 

.18 

74LS1Z6 

08 

74iS245 

-79 

74LS05 

.18 

74LS125 

08 

74L02S1 

09 

74LS0a 

.18 

74L.S132 

08 

7413353 

.49 

74L508 

.18 

74LS133 

.48 

7440SS7 

.39 

74LS10 

.1$ 

74LS136 

.38 

74LS258 

,49 

74LS11 

.22 

74LS138 

.38 

74LS259 

1.20 

74LSi2 

.22 

74LS138 

.39 

7413280 

,49 

74LS13 

.26 

74LS145 

.09 

74LS2e6 

.39 

74LS14 

.30 

74LS147 

.99 

74LS273 

.79 

74LS15 

-28 

74LS14a 

.90 

74LS27B 

.39 

74LS20 

.17 

74LS151 

.39 

74LS28q 

1.08 

74L321 

02 

74LSf53 

.30 

74LS2a3 

.50 

74La22 

.22 

74LS154 

1,49 

74LS280 

,80 

74LS27 

.23 

74LS159 

.59 

74LS283 

.88 

74LS2& 

.26 

T4LS158 

.49 

74LS2a0 

1.48 

74LS30 

,17 

74LSt57 

.36 

74LS322 

5.85 

74LS32 

.18 

74LST88 

.29 

74LS323 

2.40 

74L333 

,28 

74LSieO 

.29 

74LS365 

,38 

74L93f7 

.25 

74LS161 

,30 

74LS387 

,30 

74LS38 

.26 

74LSte2 

.49 

74LS368 

JO 

74LS42 

.39 

74LS153 

.30 

74L3373 

.78 

74LS47 

.75 

74LSie4 

,49 

74L5374 

-70 

74L545 

.85 

74LSie6 

.66 

74LS375 

.95 

74LSS1 

.17 

74LS16e 

.95 

74LS377 

-70 

74LS73 

.28 

74LSieO 

.85 

74LS390 

1.19 

74LS74 

.24 

T4LS173 

.49 

74LS393 

,79 

74U3T5 

.28 

T4LS174 

.30 

74LS541 

1.40 

74LS78 

.20 

74LS17S 

.39 

74LS624 

1.95 

74LS83 

,40 

T4L3101 

.49 

74LS648 

08 

74LS05 

.40 

74LS192 

,50 

74LSS45 

.00 

74LS88 

.22 

74LS195 

.80 

74LS870 

.80 

74LS90 

.39 

74LS194 

.80 

74LSea2 

120 

74LS02 

.40 

74LS193 

.80 

74LS888 

2,40 

74LS93 

.39 

74LS198 

.50 

74LaT83 

22.05 

74LS05 

.49 

74LS197 

.50 

35LS2521 

2,80 

74LS107 

.34 

74LS221 

.59 

36LB31 

1.05 

74LS100 

06 

74L5240 

.89 

25LS32 

1,85 


HtSHi 


rcmosi 


T^a mERiESLOGiC 


Turn 

.89 

LJ4380 

.89 

XR22De 

3-95 

TL672 

1J9 

LM3S3 

1.05 

xn22ii 

2.05 

TL074 

105 

l_p|f^!|pK 

09 

LM2gi7 

1.95 

tLOOl 

08 

LM393 

05 

CA3046 

.89 

TLD62 

,80 

LM304H 

505 

CA3146 

1.20 

TU)84 

1.48 

LW3O0H 

5.05 

MC3373 

109 

LM301 

.34 

Ti494 

4.20 

MC3471G 

105 

LNI3O0K 

1.25 

TL407 

3.2S 

MC3480 

805 

LM310 

1.76 

HE55S 

,28 

MC3467 

2,05 

LH511 

.58 

NiE556 

.40 

LM30OO 

.48 

LM311H 

00 

NE558 

,79 

LM390g 

.08 

IJ8511K 

3.49 

NE564 

1.05 

LM3911 

2.25 

LU512H 

1.75 

LM565 

05 

LM%14 

1.80 

LM517T 

m 

LM566 

1.49 

LM3015 

1.89 

LMSie 

1.49 

LMS87 

-79 

MC4024 

3.40 

108319 

105 

NE67D 

205 


3.99 

LI83Z3K 

3,40 

NE50D 

200 

HC4136 

105 

108324 

04 

NE5S2 

.96 

RC455$ 

.89 

LH331 

305 

tM733 

.48 

LW1360 

109 

Lkm4 

1,18 

LII733 

06 

75107 

108 

LM335 

1.79 

108741 

00 

75108 

108 

LM336 

1,75 

101747 

00 

75118 

106 

LM338K 

4.40 

MCI 330 

1.69 

75150 

105 

LH330 

,60 

MCI 350 

1.18 

75154 

105 

LP347 

2.19 

1011458 

.36 

75188 

1.25 

LF3S3 

.50 

|jri488 

.48 

75180 

1,25 

tF358 

.99 

LM14B9 

.40 

75451 

J8 

LF3S7 

.00 

LM1496 

,85 

75452 

JO 

LI8358 


ULK2003 

.79 

76477 

1,29 


74HC80 

.21 

74HC244 

,85 

T4HCTl3a 

.35 

74HC04 

.25 

74NC245 

05 

74MCT139 

08 

74HC08 

,25 

74MC2T3 

.80 

74HCT157 

.58 

74HCt4 

.35 

74HC357 

.69 

74HCn61 

.79 

74HC32 

J5 

74HC373 

.60 

74HCT240 

00 

74HC74 

05 

74HC3B0 

.79 

74HCT244 

00 

74HC13a 

.45 

74MC374 

.69 

74NCT245 

00 

74HC139 

.48 

74I1C4040 

09 

74HCT2T3 

09 

74HC154 

too 

74HCT00 

05 

74HCF373 

,00 

74NC157 

05 

74rtCT04 

07 

74HCT374 

09 

74HC181 

.66 

74HCTDB 

35 

74HCT303 

.00 

74HC164 

.65 

74HCT32 

J7 

74HCr4040 

,89 

T4NC175 

,50 

74HCT74 

.48 

74HCT4060 

1.40 


STAMOARD i 


fUMBiC 


4001 

.19 

4028 

,65 

4069 

.10 

4011 

,10 

4040 

09 

40TO 

,28 

4013 

.35 

4042 

09 

4081 

,22 

4015 

,20 

4044 

.69 

4003 

,40 

4016 

.29 

4048 

.68 

14411 

9.85 

4017 

,40 

4047 

.69 

14433 

1A9S 

4016 

.69 

4049 

08 

14487 

605 

4020 

,50 

4050 

00 

^3 

.40 

4021 

.69 

4051 

08 

4611 

.69 

4023 

J5 

4052 

09 

4518 

06 

4024 

.49 

4053 

08 

4528 

.78 

4025 

.26 

4060 

09 

4638 

06 

4027 

.39 

4086 

00 

4702 

905 



7400 

74121 

.29 

74F240 

109 

7400 

.19 

74123 

.48 

74300 

08 

7402 

-10 

74125 

.40 

74S02 

JO 

7404 

.18 

74150 

1J8 

74S04 

08 

7408 

.29 

74151 

06 

74S08 

,35 

7407 

.29 

74153 

,55 

74S1D 

00 

7408 

.24 

74154 

1.40 

74S32 

.36 

7410 

.19 

74167 

,55 

74S74 

.48 

7411 

-29 

74159 

1.05 

74S88 

J5 

7414 

.49 

74161 

.60 

74S112 

00 

7416 

J3 

74184 

05 

74S124 

2.76 

7417 

35 

74166 

100 

74S138 

.78 

7420 

.19 

74175 

09 

74S153 

.78 

7430 

.19 

74387 

00 

74S157 

.79 

7432 

00 



74S158 

06 

7436 

.20 


74S163 

100 

7442 

.40 

74RW 

.35 

74S1T5 

.78 

7445 

,60 

74P02 


74S19S 

1.40 

7447 

,80 

74m 

.35 

743340 

1.48 

7473 

.34 

74P0& 

J$ 

74S341 

1.40 

7474 

.33 

74PtO 

05 

743244 

1,48 

7475 

j45 

74F32 

.10 

74S28D 

1.05 

7476 

.35 

74m 

05 

743207 

1,88 

7483 

00 

74F74 

,39 

743289 

1.68 

7486 

.58 

74F86 

.55 

743206 

2.85 

7586 

M 

74F138 

.70 

74S373 

1.69 

7489 

2,15 

74F130 

.78 

74S374 

1.89 

7400 

J8 

74F253 

,60 

74S471 

400 

7483 

.36 

74F157 

.88 

74SS71 

2.85 
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tERMS MlNiMUU OnPER STE> OC TOR SHlPPirJQ AhlQ HAMpLlMG INCIUPE S? FOR UPS 
OROUND AND $3 ^0 UPS AIR ORDERS OVER 1 LB AND FDREIOR ORDERS MAV REQUIRE 
ADDITIONAL SHIPPING CHARGES-PLEASE CONTACT THE BALES DEPARTMENT FOR THE 
AMOUNT CA RESIDENTS MUST INCLUDE APPLICABLE SALES TAX PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE WE ARE NOT RESPONSIBLE FOR TYPOGRAPHICAL 
ERRORS WE RESERVE THE RIGHT TO LIMIT QUANTITIES AND TO SUBSTITUTE 
MANUFACTURER ALL MERCHANDISE SUBJECT TO PRIOR SALE A FULL COPY OF OUR 
TERMS IS AVAILABLE UPON REQUEST ITEMS PICTURED MAY ONLY BE REPRESENTATIVE 


crystals 

32 . 7 SB KKx .95 

1.9 MHx 

2.95 

1.8432 

1«5 

2.9 

1 JS 

2,4978 

1.95 

3 .S 7 BS 4 S 

1.95 

4.9 

1 . 9 S 

S .9 

1 J 9 

9 . 9 «aa 

1.95 

G.O 

1 J 9 

9.1 U 

1.95 

B .9 

1.95 

19.9 

1.95 

19.738935 

1.95 

12.9 

IJiO 

14.31814 

1.95 

19.9 

1 A 5 

18.9 

1.95 

19.432 

1.95 

29.9 

1:95 

22.1184 

1 ji 9 

asaLi^< 

nifffw 

1 . 0 MHz 

8.95 

1.0432 

S .89 

10 

5.95 

2.4579 

9.99 

2.5 

5.95 

4 .D 

4.95 

5.9 

4.95 

9 /N»B 

4.95 

9.9 

4.95 

9.144 

4.95 

■jD 

4 . 9 i 

100 

4 ji 5 

12.0 

4 A 5 

14.31818 

1 JS 

tSil 

IJH 

too 

4.95 

18.432 

4 J 9 

29.0 

4.95 

24.0 

485 


mtr/tAn 

SFfVm ITTItTV 

MCI 4411 

9.95 

Bfl 1«41 

4.95 

4702 

9.95 

CGM 5016 

18.95 

C 04 il 8 ll 8 

9.95 

MMS 307 

4.95 


ntSCRBTE 


1N781 

40 

2N44D3 

.25 

IN5402 

.38 

2N904S 

1.78 

IN4DD4 

10/1J0O 

MPS-A13 

40 

m414§ 

25/109 

TIP31 

40 

KBPD2 

05 

4N2S 

.89 

PNZ222 

.10 

4N27 

.99 

3N2222 

.10 

4N38 

.89 

2NZ90T 

.25 

4N33 

.89 

2N3a55 

.78 

4N37 

1.19 

2N3904 

.10 

MCT-a 

.» 

2N30QG 

.10 

HCT-O 

1.29 

.2N44D1 

.25 

m-111 

.89 


aRACiTORS 


TANTALUM 

ELECTROLYTIC 


15V .12 

RJUMAL 

§4 

15V 42 

Ip/ 

5av .14 

to 

15V .45 

4.7 

SOV .11 

22 

15V 49 

19 

50¥ .11 

IJHI/ 

35V .49 

47 

35V .13 

2.2 

3SV .19 

100 

18V .15 

4.7 

3SV .38 

100 

SDV 43 

10 

39V .09 

220 

35V 40 

DISC 


470 

2200 

2SV 40 
lev .70 

top/ 

22 

SOV .09 
5DV .09 

4700 

MOAL 

25V 148 

33 

50V .95 


MV .14 

47 

50V .05 

ID 

10 V .14 

100 

SDV .05 

ID 

MV .18 

229 

60V .05 

22 

18V .14 

.OOlji/ 5DV .05 

47 

MV .It 

.005 

60V .05 

100 

39V .19 

.91 

50V .97 

47D 

MV 28 

.05 

50V .07 

1000 

18V 49 

.1 

t2V .19 

1209 

16V .79 

,1 

90V .12 

4700 

16V 149 1 


,01XK CERAMIC DISC 

.Q1U IIOfiOLrTVUC HMVIQjDO 

,1XX CERAMIC DISC 10IMI,90 

L.1U HOf40UTT«C lOO/iaJO 


UCIMSTS 
\ HMSaiCT 


9.BS MMMtTA 
H8MSS32 


».0S 

2.09 


SOLD^STATim 

I UL APPROVED 

■ AOJUSTABLE MEAT SETTWC 

■ TIP TEMPERATURE READCIUT 

■ REPLACEMEMr TVS 
AVAILABLE 12.95 

166-2C 


WiRBWRAR 

PROTOTYRE CAROS 

FTH EPOXY CLASS UAMtMATE WITH OOLD PLATED EDGE* 
CARD FINGERS AND SILK SCREENED LEGB^DS. 


FULL 1 YEAR 
WARRAIMTYON 
EVERY PRODUCT! 


FOn PS/2 

J[m-PR32 32 arr PROTOTYPE CARD 

J0f14^R16 T6 BTT WITH I/O DECODIHa LAYOUT 

JOfl-PRiepK PARTS RfT FOR J0R-Pftl« ABOVE 
JtM4iR16V IB srr FOR VK)EO APPUCATIONS 


JEm-PRTD 

J[>R-PR10PK 


68^ 

49.95 

15.95 

39.95 

34.95 
12.85 


FOR XT 

WITH+«V AND GROUND PLAME 27.95 

AS ABOVE WTTK UO DECODING LAY0UT29.9S J 


APPLE TYPE supply 

m APPLE GOWNECTOR 
V 4.9V@CA.4l2V@3A. 

5V@HA, 12V@HA 

PS-A S49.95 

FLOPPY OflrVE SUPPLY 

m +5V@2 5A.+12V@2A. 
-IZV® ,IA 

m +5V@SA. IF+12 MOT 
USED 

, P5-ASTEQ 524.95 


OiSR COArmOLLERS 

1771 4BS 2797 29.99 

1781 tJB §272 4.3» 

17S9 tJB UPD7B5 4M 

1785 12J4 MBBBTS 11j»$ 

1787 1ZJS MB8877 12S§ 

2791 18.99 1991 98$ 

2793 18.85 3143 9J9 


me ca/MNEcraRS/RtBBm cable 


75 WATT SUPPLY 
m UL APPROVED 
m *5V@7A,+t2V@3A, 

SV # aOQMA. 12V @ 250MA 

P&ISSa $34.85 

MICRO SUPPLY 
m UL APPROVED, 144 WATTS 
■ +5V@HeA,+12V@4A. 
-12V(^S0CIMA 

PS-fS54 $29.85 


CAN BE SNAPPED APAfTT 
TO WAKE ANY SIZE HEADER, 


1x40 

ALL WITH .r CBfTENS 

STRAIGHT LEAD 

.99 

1x49 

WGHf ANGLE LEAD 

.49 

2X40 

2 STRAIGHT LEADS 

2.49 

2i40 

2 RHJHT ANGLE leads 

249 


|} M 1 e 
fr P L m 


BREAKOifTBOX 

FOR TROUBLESHQOT1NQ 
SERIAL COMWimCATIONS 

I m OPEH/CLOSE MDfViDUAL ORCUfTS 
I m 2 D JUMPERS CROSS-CONNECT ANY 
TWOdRcurrs 
I m ID LEGS SHOW 
GENDER-BO 


FOR ORDtmNG fNSmuCTfONS, S££ D-SUB¥tMiATVfl£ CONNECTQHS BELOW 

a-SUBMMMATURE Oa/VIMECTaRS 


ERROlHERAmBRS 


Mom 

TNiwr 

id 

Chlpi 

IIiiLmhI 1 |I 

iiiW/CnP) 

unn 

Ciwl 

pe -140 

PE-i 4 arr 

Pe- 240 T 

NO 

YES 

YES 

9 

9 

12 

8^009 

O.DQO 

9,800 

809 

$139 

8199 


30 DAY MONEY BACK 
GUARANTEE 

1 YEAR WARRANTY 
ON ALL PROOUCTS 


f ERASES 2 EPROMS IN 10 MINUTES 
I M VERY COMPACT. NO DRAWER 
r METAL SHUTTER PREVENTS 
LIV UQMT FROM ESCAPING 


TOLL-FREE TECHNJCAL 
SUPPORT 

^COMPLETE CUSTOMER 
SAT*S FACTION 


fC SaU(ETS/OIP CO/WIECTORS 


DESCRIPTION 

ORDER BY 

CONTACTS 

9 

14 

16 

18 

20 

22 

24 28 

40 

SOLDERTAIL SOCKETS 

bcST 

.11 

.11 

.12 

15 

19 

.15 

20 

42 

149 

WMeWRAP SOCKETS 

KXWW 

tW 

iff 

•ff 

ff 

Iff 

1.30 

1.49 

1.69 

ZIF SOCKETS 

ZlFxx 


4 w 95 

4.95 

- 

549 

- 

545 

949 

949 

TOOLED SOCKETS 

AOOATxxST 

.81 

.79 

.89 

1.08 

149 

140 

149 

1.98 

248 

TCXX.Eb WW SOCKETS 

AUQATxtWW 

1.30 

140 

2.10 

2.49 

240 

240 

3.15 

3.70 

5.40 

COMPONENT CARRIER^ 

ICCxX 

M 

.59 

.89 


A 9 

M 

M 

Iff 

Iff 

DIP PLUGS (KJCJ - 

“BPS- 

-rsT 





- 

^JST 

ITM 

or 

FOR ORDefflNG INSTRuCTiONS SEE D-SUBMi 

NiATVRS CORNBCTOi 

ksxs 

me 


tSHOHTtMel 


-KNOWLEDGEABLE 
SALES STAFF 


UTHitJM BATTERiES 


m B.eV FOR 289/386 COMPUTERS 
m MOTHERBOARD CONNECTOR 
m ADHESIVE VELCRO STRIP FOR 
EASY MOUNTING 

LrnHIUM6J¥ $11.99 


LlTHIU4yP3Y 3V COIN TYPE UTHIUM BATTERY 
3V-ilHW SATTERY HOLDER 




JDR MtCRODEVICES. 110 KNOWLES DRIVE. LOS GATOS. CA 9SD30 
LOCAL |408) 866-6200 FAX (408) 378-8927 TELEX 171-110 

RETAIL STORE: 1256 SOUTH BASCOM AVE.. SAN JOSE. CA 
HOURS: MON -FRI. 9-7. SAT. 9-5. SUN. 12-4 |40S) 947-6081 


ORDER TOLL FREE B00-S3B-5000 


COPYRIGHT 1886 JDB MICRODEVICES 
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MiCROCOMPUTER 
MARKETING COUNCIL 
the Draci Mflfterq teao&aocin «nc 


_ K V the UifKi. Mamcrq tisicoax 

JDR Microdevices 

. 30 DAY MONEY BACK GUARANTEE ■ 1 YEAR WARRANTY ON ALL PRODUCTS ■ TOLL-FREE TECHNICAL SUPPORT 
■ COMPLETE CUSTOMER SATISFACTION ■ SUPERIOR SERVICE ■ FRIENDLY. KNOWLEDGEABLE SALES STAFF 



9DOX5eO ■ 
MAXIMUM ■ 
^E^LUTlOl^ ■ 
640 X 4SO \H m 
16 COLOflS ■ 
320 X 200 IN 
256 COLORS 
IBM STYLE, 
ANALOG 
MONITOR 
FULLY VGA. EGA, 
CQA, HERCULES 
X MONOCHROME 
COMPATIBLE 


/V£C MiJiJiSYiMC If 

m AUTO FREOUENCY ADJUSTMENT 
m RESOLUTION AS HIGH AS SQC X560 


high resolution bus mouse for BETTER RESPONSE 
AND LESS HAND MOVEMENT. IDEAL FQR CAD WORK 
■ 320 DPI ■ INCLU DES DRIVE R, TEXT EDITOR & POP U P 
menus m NO PAD POWER SUPPLY OR PORT REQUIRED 


SAVE TIME AND TELEPHONE CHARGES WITH A HIGH 
SPEED 2400 BAUD MODEM FROM JOR 

MiYTiEmtAL m^msAUD 

m AUTO DIAL ANSWER 
m SELF TEST ON POWER-UP 
m TOUCHTONE OR PULSE DIAUNG 

■ HAYES & BELL SYSTEMS COMPATIBLE 
m FUU OR HALF DUPLEX 

■ MIRROR II COMMUNICATIONS SOFTWARE INCLUDED 

PRO-241 $129.95 

PRO-121 1200 BAUD 1/2 CARD $69.95 

PRO-24M 2400 BAUD FOR PS/2 $249.99 

EXTEm/AL m^ao BAUD 

m 240C/l200iGOO HAYES compatible 

m & EASY TO-READ STATUS LEO'S 

* CAU PROGRESS MONITORING A ADJUSTABLE VOLUME 

■ 2ND PHONE JACK FOR VOICE COMMUNICATIONS 

m REQUIRES SERIAL PORT A CABLE (OPTIONAL) 

PRO-24£ $169.95 

PRO-12E 1200 BAUD EXTERNAL $99.95 


CASPBBEBA 

■ wo X 200G50 RESOLUTION* .31 MM DOT PITCH 
* 14" BLACK MATRIX SCREEN* 16 COLORS 


LOEiTECH 3 -BUTTOiV JBOiJSE 

PC MAGAZINE EDITORS CHOICEI ALL MODELS HAVE 
SERIAL SUPPORT (COM1/COM2). 200 D.P.I. RESOLUTION, 
LOTUS 12 3 SHELL SELF INSTAIUNG SOFTWARE AND 
-POINT EDITOR" 

LMOUSE $79. 

LMCHJSE-P SERIAL MOUSE W/LQGiPAINT $99. 

LMOUSE-BP BUS MOUSE w/lOgfpaint $99. 

LMOUSi-iPL BUS MOUSE W/PUBLISHERPKG $139. 
LMOiiSE-BPC BUS MOUSE W/LOGIPAINT/C AO $149. 


* COLOR GREEN AMBER SWITCH* 39MM DOT PTCH 

* 640 X 240 RESOLUTION* 14- NON GLARE SCREEN 


MOiSfiTOR STAAiaS 

MODEL MS-1 DO $12 

* TILTS AND SWIVELS 

MODEL MS-200 $39 

* TILTS AND SWIVELS ■ BUILT-IN SURGE SUPRESSOR 

* INDEPENDENTLY CONTROLS UP TO 5 AC OUTLETS 


YOLTU NEVER T ^ ji 

BE FAR FROM YOUR ^ 

DATA WITH ThHS 6 OUNCE ^ 1^ 

HAND-HELD POCKET MODEM m 

■ 12£)tW3£»BAUD fl BATTERY A AC POWER F 

* SERIAL INTERFACE (0025) * 4 STATUS INDICATORS 

PFIO-12P 


* g PIN DOT MATRIX PRINT HEAD 

* 160 CPS DRAFT MODE, 26 CPS NLO MODE 

* CENTRONICS PARAUEL INTERFACE. SERIAL OPTIONAL 

* DUAL PITCH. DOUBLESTRIKE. ITALICS A SUPERSCRIPT 

* EPSON FX A IBM GRAPHICS 

* COMPRESSED. EXPANDED A EMPHASIZED PRINT 

* DOT ADDRESSABLE GRAPHICS IN SIX DENSITIES 

cmzEN-iooD 

RC-1 BOD REPLACEMENT RIBBON CARTRIDGE 5.95, 


iNHANCED STYLE LAYOUT 

* AUTOSBNSE FOR XT OR AT COMPATIBLES 
■ LED INDICATORS * AUTO REPEAT FEATURE 

* SEPARATE CURSOR PAD 

BtC-S339 $79Ji£ 

84 KEY LAYOUT 

* SOFTWARE AUTOSEWSE FOR XT OR AT COMPATIBLES 

* LED INDICATORS * AUTO REPEAT 

BTC-5060 $50.9! 


ROWER SUfVUES 

135 WATT 1lO/22aV $59.95 

« UL APPROVED 

* IBMJCTCOMPATiOLE 

* +5V.15A.i-t2V4.2A, 

■5V.5A, -laV SA 

PS-135 

PS-150 150W 11 Gi/ 22 av $69.95 

200 WATT 110^0 $60.95 

* U.L APPROVED 

* IBM AT COMPATIBLE 

* +5V22A,4lZVeA. 

-5V .5A. ■12V SA liHH 

PS^200 "iP 

PS-250 250 WATT 11 a;220V $129.95 


JDR MICROQEWICCS AHO THE jDfl MICflDDfVICES LOGO flPE REGISTERED rRAOEIMURRS GF JDR MICRODEVICES m AT F*S,2 ARE TRADEM ARKS Of INTTRMATrDHAL BUSINESS MACHINES 
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[Ma^rerCarcj 


1,44 MB 3 Vb" 
DRIVE 


m ULTRA HIGH DtWSITy 
m ALSO WOfIKS WITH 7^K DISKS 
FDD-1.44X BLACK FACEPLATE 
R>D-T,44A BEIGE FACEPLATE 

f/e HEiBHT FUXRRY mSiC mtVES 

FD-5SB 5-1/4-TEAC DS/OOS60K 

FD^SSG 5-1/4'TEAC DS/HD S129J96 

MgK551 A 5-1/4’ FUJITSU DSA>D 3G0K $69,95 

MZ553K 5-1/4'FUJITSU DSA1D1-2M $1t9J95 

FDD-360 5-1/4' DS/DO 360K $69 J6 

FDD-1^ 5-1/4‘OS/HD r2M $109.95 

FDD-3.5A S-tjT'MITSUBISHI DS/DO(SeGE) $129J5 

FDD-3^X 3-1/e* MITSUBISHI OS/OOffiLACitl $129-95 


AR5240X AHOHIVE TAPE DRIVE -KTS t ATS $369.96 
AR5640A FASTER TAPE DRIVE ATS OHLV $369-95 
AR340 40 MB TAPE CARTRIDGES $24.95 

OiSKBTTEM 

N-MD2D BOX OF ID 5-1/4' S60K DS/DD $6^95 

II4IID2H BOX OF 10 5-1/4' 1 2 MB DS/HD $13.95 

N-3.5DS BOX OF 10 3-1/2' 720K D3/0D $16.95 

N-3.5HD BOX OF 10 3^1/2* 1.44 MB OSA4P $49^5 

N-MD20e ULK 36ClK DS/DD {MIN. SO DISKS} EA. 494 

amw Auc^soRtBs 

FD-ARAIL MTG. RAILS FOR AT COMPATIBLE $2.95 
FD-55FP BEIGE FACEPLATE FOR TEAC DRIVES $2.95 
FD-55MHW HALF-HEIGRT MOUNTING HARDWARE $2.95 
FD-5Y Y-POWER ADAPTOR FOR DRIVES $2J5 


, 50 agate 


HARD DISKS 

WhAtaver ycHir hard disk needs, we have rellabJe, 
high quality Seagate drives at the lowest prices 
avatlBble. Buy Ihem atonal or with an MCT disk 
controller tor even greater savings! 


SIZE 

MODEL 

AVG. 

SPEED 

HEIGHT 

DRIVE 

ALONE 

20MB 

ST-225 

65 ms 

Half 

$225 

30MB RLL 

ST-236 

65 ms 

Half 

$249 

40MB 

ST-2S1 

40 ms 

Half 

$379 

40MB 

ST-251-1 

28 ms 

Half 

$469 

60MB RLL 

ST-277 

40 ms 

Half 

$449 

30MB 

ST-4038 

40 ms 

Full 

$559 

80MB 

ST-4096 

28 ms 

Full 

$629 


iVEWti SIEtHA VGA CARD 

m^-WEMsa 


100% REGISTER compatible VGA DISPLAY CARD 

■ VGA. EGA, CGA, HGC & MDA COMPATIBLE 

■ 320 X 200 IN ^ COLORS 
m 640 X 4e0,800Me0CHN 16 COLORS 
m 80X25.135X44 TEXT MODES 
m SUPPORTS STANDARD DIGITAL A ANALOG MONITORS 
m UT1UTY SOFTWARE INCLUDED 
HCT-VGA 


VouT prtKluc$s and prices have ke|i>t ua oomirx} 
tmdk now for tero yeare.. Jteep up lha good woflc” 
Sterling Nelgh^Bf Hi 


MJVTERFACE CARDS 

BY MODULAR CIRCUIT TECHIMDUMGY 


DRIVE aHVTRDLLERS 

FLOPPY nisKconrrmLi^R *09.95 

SINGLE SLOT CONTROL OF 4 FLOPPIES 
m INTERFACES UP TO 4 FDD'S TO AN IBM PC OR 

compatible m supports ds/od/vjd os«:jd w/dos 3.a 

MCT-FDC 

LB MB FLURRYCanTMROLLER mGS^SS 

ADD VERSATIUTV AND CAPACITY TO YOUR XT 
m SUPPORTS 2 DRrVES, CAN MIX SeOK AND 1.2 MB 
m ALLOWS DATA TO FLOW FREELY FROM XT'S TO AT^S 
MCT>FDC-t.2 

FUXRRVfHARnCJMtVTRaLLER m3B,SS 

XT SYSTEM SHORT OF SLOTS? THIS CARD FREES ONE UPl 

■ INTERFACES UP TO 2 FDD'S A 2 HOD’S. CABUNG FOR 2 
FDDvtHDD m SUPPORTS BOTH DSAID 4 DSXJD W/DOS 3 2 

MCT-FH 

BBG/3BGFUtRPYtMARD 

FLOPPY/ HARD DISK CONTROL IN A TRUE AT DESIGN 

■ SUPPORTS UP TO 2 SflCK /TaOK/1.2 MB FDD’S 

■ SUPPORTS 2 HDD S USING STANDARD TABLES 

MCT-AFH 

HARD DISK CO/miOLLER mTa. BS 

HARD DISK CONTROL AT AN ECONOMICAL PRICE 
m SUPPORTS 16 DRIVE SiZBS INCLUDING 10,20.30 5 40 MB 
m DIVIDE 1 LAFIGE DRIVE INTO 2 LOGICAL DRIVES 
MCT4iDC 

RLLcanmttMLLER mns.Bs 

TRANSFER DATA 50% FASTER 
m SUPPORTS UP TO 2 RLL HARD DRIVES 
m DESIGNED FOR XT COMPATIBLES 

MCT*RLL 

BBG/BBS^LDRRYmARDRLL 0139.35 

IMPROVE SPEED AND STORAGE OF YOUR AT COMPATIBLE 
m SUPPORTS UP TO 2 RLL HARD DISCS AND 2 FLOPPIES 
m SUPPORTS 360/726/1 2 MB FLOPPIES IN 5.25' & 3.5' 

MCT-AFH-RLL 


MULTimJlVCTmiV CARDS 

MULTii/OHjORRYCm/TROLLER 073.35 

A PERFECT COMPANION FOR OUR MOTHERBOARDS 
■ SUPPORTS UP TO TWO 360K FLOPPIES. 720K W/ DOS 3.2 

* SERIAL. PARALLEL. GAME PORT. CLOCK/CALENDAR 

MCT-MIO 

illO-SERIAL—2ND SERIAL POR T $15.95 

mVLnifOCARO OS3.3S 

USE WFTH MCT-FH FOR MINIMUM OF SLOTS USED 
m SERIAL PORT. CLOCK/ CALENDAR WDH BATTERY 
m PARALLEL PORT ADPRESS/1BLE AS LFTl OR LPT2 

MCT-IO 

BmtBBBmuiTiEmtcTMBm om3,x 

ADOS UP TO 3 MB OF RAM TO YOUR AT 

* USER EXPANDABLE TO 1.5 MB OR 3 MB WITH OPTIONAL 
PIGGYBACK BOARD (OK INSTAUED) R INCLUDES SERIAL 
AND PARALLEL PORT 

MCT-AMF 

MCT-AMF-MC PIGGYBACK BOARD $29.95 

$24.95 


AMF-5ERIAL 2ND SERlal PORT 


BBBiBBBimJWiifaCARa 053,35 

USE WITH MCT-AFH MINIMUM OF SLOTS USED 
m SERIAL, parallel AND GAME PORTS R USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS 

MCT-AW 

AlO-SERIAL 2NO SERIAL PORT $24.95 

MCIRDRY CARDS 

STGKRJUBCMD 053.35 

A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 
m USER SELECTABLE CONFIGURATION UP TO 576K 
m USES 54K A 256K RAM CHIPS (OK INSTALLED} 

UCT-RAM 

EXT^AmEBMEMDRYCARB Omm.9S 

2MB OF LOTUS INTEL MICROSOFT MEMORY FOR AN XT 
m CONFORMS TO LOTUS INTEL EMS R USER EXPAND¬ 
ABLE TO 2 MB * CAN BE USED AS expanded OR 
CONVENTIONAL MEMORY. RAMDISK AND SPOOLER 

MCT-EHK 

MCT-AEMS ae&sas VERSION $139.95 


DESPUW ADAPTORS 

mmOCHRaMEBRAmBCM 053.95 

TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 1-2-3 
R PAFtAl I FI. PFIlNTEn PORT CONFGURES AS LFTl OR 
LPT2 ■ USES VLSI CHIPS TO ENSURE REUABlLfTY 
MCT4UIGP 

EBA ADAfmm 0149.35 

100% IBM COMPATIBLE PASSES IBM EGA DIAGNOSTICS 
R 25eK Of VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64 
COLORS ■ COMPATIBLE WITH COLOR AND MONO¬ 
CHROME ADAPTORS m HERCULES COMPATIBLE 

MCT-EGA 


COMPATIBLE WITH IBM GFtAPHiCS STANDARDS 

■ SUPPORTS RGB. COLOR, & COMPOSITE MONOCHROME 

■ 640020 X 20Q RESOLUTION. LIGHT PEN INTERFACE 

MCT-CG 


total SYSTEM CONTROL FROM A SINGLE SLOT! 

■ CTRL 2 FLOPPIES. SERIAL. PARALLEL. GAME PORT, 
CLOCK CAL m RUN COLOR GRAPHICS SOFTWARE ON A 
MONOCHROME MONITOR 

MCT-MGMfO 

BBS/^BGimMlOGRAFVRCSIia 033-3 

VIDEO DISPLAY AND I/O FUNCTIONS IN ONE CARD 
P 720 X 348 RESOLUTION, 00 fi 132 COLUMN TEXT 
m PARALLEL . SERIAL & GAME PORTS 

MCT-MGAIO 


JDR miCRDDEyiCES, 110 KNOWLES DRWE, LOS GATOS. CA 95030 
LOCAL (408) 866-6200 FAX (408) 37B-B927 TELEX 171-110 

RETAIL STORE: 1256 SOUTR BASCOIVJ AVE., SAN JOSE. CA 
HOURS: IVtON.-FflI. 9-7. SAT. 9-5. SUN. 12-4 (408) 947'6BB1 


TERMS MINIMUM OnOEB StO.DQ FOB SHIPPING AND HANDLING INCLUOE'$2 50 FOB UPE 
GROUND AND£X$0 UPS AlB' ORDERS OVER 1 LB AND FOREIGN ORDERS MAi REOUlRC 
ADDmONAL SHIPPING CHARGES- PLEASE CONTACT THE SALES DEPARTMENT FOR THE 
AMOUNT CA RESIDENTS MUST INCLUDE APPLICABLE SALES TAX PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE WE Afi£ NOT RESPONSIBLE FOR TYPOGRAPHICAL 
ERRORS WE RESERVE THE RIGHT TO LIMIT QUANTITIES AND TO SUaSTfTUTE 
MANUFACTURER. ALL MERCHANDISE SUBJECT TO PRIOR SALE A FULL COPY OF QUR 
TERMS IS AVAILABLE UPON REQUEST ITEMS PICTURED MAY ONLY BE REPRESENTATIVE 


ORDER TOLL FREE 000-530-5000 


copyright 1965 JDR MIC RODE VICES 


CONTINENTAL U.S, AND CANADA 
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BUELD YOEJR OWIM SYSTEMS 


MOTHERBOARDS 


MEW! MODULAR PROGRAMMERS 


JavEH sa.aaa jdr systems have alheajoy been built, easy to assembie in just b hours with 

I A SCREWORIVER. SAWE MONEY AND LEARN MORE ABOUT YOUR COMPUTER AT THE SAME TIMEI 

to MHx TURBO BOBO 


•EB 1 


m INCLUDES SERIAL PORT, 3f PARALLEL PORTS, CLOCK/ 
calendar AtJD GAME ADAPTOR ■ RUNS COLOR 

sraphics on a monochrome monitor. 

■ MOTHERBOARD M 256K RAM MEMORY « 135 WATT 
POWER SUPPLY m FLrP-W CASE ■ W KEY KEveOARO 

■ 3flOK FLOPPY DRIVE B MONOGRAPHICS VO CARD 

m monochrome monjtor 


IB MHx MIMi-BBG 
175 


tG MHz 1 Mb 3aG 


•S34B 


m iz MHZ MtNI-2ee motherboard m 512K ram 
MEMORY a MINI CASE WITH POWER SUPPLY 
m 84 KEY KEYBOARD M MONOCHROME MONITOR 
a 1.2 MB FLOPPY DRIVE a FLOPPY / HARO CONTROL 
m GRAPHICS ADAPTOR 


a MVLEK 398 MOTHERBOARD M 1 MB RAM ON BOARD 
a 200 WATT POWER SUPPLY a CASE M ENHANCED 
KEYBOARD a 1.2 MB FLOPPY DRIVE M FlOPPY/HARD 
CONTROLLER M MONOGRAPHICS CARD 
a MONOCHROME MONITOR 


Tumaa. ZTfBMHx 

m XX COMPATIBLE M NORTON SI 1.7 a 4.77 OR 8 MHZ OPERATION WITH 8099-2 AND OPTION¬ 
AL 9087^2 CO PROCESSOR a FRONT PANEL LEO SPEED IWICATOH AND RESET SWITCH SET 
SUPPORTED a CHOOSE NORMAL/TURBO MODE OR SOFTWARE SELECT PROCESSOR SPEE □ 

MCT-TURBO 

MCT-XMB STANDARD MOTHERBOARD ..........187.95 


ro MM 2 TUMBastmBtjECMtpaaaB 

m XT COMPATIBLE a NORTON SI 2.1 a USES LESS POWER. IMPROVES RELIABILITY 
SELECTABLE SPEED, 4,77 MHZ OR 10 MHZ ■ 3.3 TIMES FASTER THAN A STANDARD J 
SWITCH, KEYLOCK, AND SPEED i POWER INDICATORS SUPPORTED 

MCT-TUflBO-TO 


t KEY 
RESET 


BaBBGG/mMH2 ^373.35 

a AT compatible a LANDMARK AT SPEED 10 MHZ a NORTON S110.3 a 8 SLOTS (TWO 
a^BIT, SIX IS-BIT) a HARDWARE SELECTION OF S OR 10 MHZ a FRONT PANEL LED INDICATOR 
a SOCKETS FOR 1MB OF HAM AND 90287 M ONE WAIT STATE a BATTERY BACKED CLOCK 
a KEYLOCK SUPPORTED 0 RESET SWITCH 

MCT-ZftS 

fBMMxMSiMI-BBG 0333.BS 

m AT COMPATIBLE 0 LANDMARK AT SPEED 13^ MHZ 0 NORTON SI 11.9 a 9 MHZ. lOMHi 
iO/1 WAIT STATE), 12 MHZ (1 WAIT STATE) a ZYMOS ASICS FOR FEVI/EH CHIPS. GREATER 
RELIABILITY a SUPPORTS Si 2K1D24K MEMORY 0 RECHARGEABLE HIGH CAPACITY Nl CAD 
BATTERY a SIX 16^11 SLOTS. TWO B^BIT SLOTS 0 MOUNTS IN STANDARD XT CASE 

MCT-M2B6-12 

UDT-Mzee 6 H O MHZ MINI 80286 BOARD ...... ........ I389.SS 


HaSTABAf^TOR CARD 


mB3.35 


[ THE IDEAL SYSTEM FDR DEVELOPERS. ALL 
MODULES USE A COMMON 

Ml 

« 

r 

M 


I A UNIVERSAL INTERFACE FOR ALL TME PROGRAMMING 
MODULES a USER SELECTABLE PROGRAMMABLE ADDRES¬ 
SES PREVENT ADDRESSING CONFLICTS a MENU DRIVEN 
SOFTWARE PACKAGE 0 INCLUDES MOLDED CABLE 

MCT-MAC 

UmiVERSAL mOOULM ma33,33 

0 PROGRAMS EPROMS. EEPROMS. PALS. Bl POLAR PROMS 
9749 & 9751 SERIES DEVICES 0 TESTS TTL, CMOS. DYNAMIC 
A STATIC RAMS 

MCT-MUP 


BiBiTAL tCMBBVLE 


mB3.35 


i TESTS TTL, CMOS, DYN. & STATIC RAM a AUtO SEARCH 

UCT-MIC 


ERRBMMaBiJlf «fl9.95 

a PROGRAMS 24-aa PIN EPROMS, CMOS EPROMS AND 
EEFROMS FROM 16K TO 10Z4K 

MCT^MEP 

IICT4ylEP-4 FOUR-EPROM PROGRAMMER -...St6B,K 

MCT-IIEP'S EIGHT-EPROM PROGRAMMER .. S259.^ 

PAL MBBVLE 9 ^ 03.35 

a PROGRAMS MMI, NS. Tl 20 8 Tl 24 PIN DEVICES 

IHCT-MPL 

B7xiBMaaULB m7m-3s 

0 PROG. 8741,8742,6748, 8740 9 9?S0 EPROMS 9 PROMS. 

RACT-MMP 

BE-PBLAR MBBULB BBSB.BS 

m PROG. AMD, MMI, NS, Tl A SlGNETlCS 01 POLAR PROMS 

MCT-MBP 


EBMHxMYLEX^BB mtG33MB 

0 1MB RAM ON BOARD a 8 SLOTS (TWO 9 SR. SIX 19 BIT) a USES AMI BIOS 
a SUPPORTS 80287 MATH CO PROCESSOR a SUPPORTS 803B7 WITH ADAPTOR 


a e4KB CACHE FOR NEAR 0 WAIT STATE a 20 MHZ VERSION AVAILABLE 

MY'SaSMB 

MY-3a6MB-4 four mB MEMORY INSTALLED ......$2989.00 

MY-386M B-MC6 math CO PROCESSOR ADAPTOR BOARD.*.. ..$149,00 


m MHz 
MYLEX 
MEME 3aG 

m LANDMARK AT SPEED 23.2 MMZ a NORTON SI 18.7 0 64KB HIGH SPEED DfRECT MAPPED 
STATIC RAM CACHE a 1 MB OR 2 MB MEMORY ON STD MEMORY BOARD a UR TO 9 MB 
OF 32 BIT MEMORY ON PIGGYBACK MEMORY BOARD, FOR TOTAL OF 10 MB a AWI BIOS 
WITH 32 BIT EGA SUPPORT 0 SOCKETED FOR 90397 MATH CG PROCESSOR 0 ONE g-BfT. 

FOUR le-Brr and one 32 bit slots a Dallas cmos tclock device on board m batt, 


MV-9ee JR {MEMORY CARD REQUIRED) 

liY-3a6JR20 20 MHZ VERSION_____11695.00 

IIY-386Jfl-M 1 TO 2 MB MEMORY CARD {REQUIR ED) 0* INSTALLED ..— Si 59.00 

RIY-386JR4He 9 MB PIGGYBACK MEMORY BOARD 0K INSTALLED $159.00 


"" I MMB 

i-|MUL^n iviicruaeviues , - 

II JOR MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS. CA 95030 ^asterCordJ 

LOCAL (408) 066-6200 FAX (406) 378-0927 TELEX 171-110 '-' ^ ^ 

ORDER TOLL FREE800S38-S000 


COPYRIGHT 1966 JOR MICROOEVICES 
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Can you graph, solve, find 
minima, maxima points of 
infiection, etc... of this 
equation in 5 minutes or 
less? 


5 * COS (x * (1/x)) + 
10 * EXP (SIN (x)) - 
(x') = F (X) 


WithTHlBDyoucan do this 
and much more! 

Demo Diskette $5.o» 
TRILOBYTE, INC. 

596 Abolicion St. 
Hato Rey, P.R. 00918 
(809) 767-1839 




1diigo.N( 

Hie Best 


I. Now More Than Ever, 
Value in PCS Design. 

■ftke A ICHok At the all new Tanno Series H Our pop-ixp raemi 
tnierfiEE sets a new staivdanJ far ease-of-us* stnd pmdnctivity. Uy 
out Simple prototypes or compJei, muiU-iayer, SMT desipis with 
over ItiO new features icvduding user-dehnable tracks, pads, aitd 
grids 

Fw IBM-PCi and coinpatiWes. Tin^ PCB Series II, just 1595. 
llngp-Rauie Sens t£ autortHiier. just H95. Both include one 
year's updates, ffM lech support. M-day money-back guarantee. 

Odlnxuy ^^ Hit tVMWnOM PKKASE 



1800-433-7801 

TeduJSngiEa, im TVade Slieet, Sin Diego, W 9301 



SAME DAY 

SHIPMENT 

1 D • BAMS 1 

■ 41256-06 .. 

...,$12.30 I 

1 41256-10 .. 

....$11.00 1 

1 41256-12 .. 

....$10.80 1 

1 41256-15 .. 

.... $9.80 1 

1 1 mg X 1 - TO 

. . . $35.00 1 

1 Img X 1 - 06 

. . . $40.00 1 

1 MATH CO- PROCESSORS 1 

8087 . . , . . 

. . . $98.00 1 

e0B7-02 . . 

, . . $140.00 1 

B0267 - 08 . . 

. . $220.00 1 

60207-10 . . 

. . $270.00 1 

60387-16 . . 

. . $360,00 1 

80387-20 . . 

. . $510.00 1 

80387-26 . . 

. . $620,00 1 

CALL FOR LOWEST PRICES 

1-800-2-SABINA 
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SABINA INETRNATIONAL, INC, 

6.^7 Brea Canyon Road Suite #4 
Wairtut. Caiifomia 9] 7S9 

(714}594-6336 - FAX {714)595<4008 

PACES SUBJECT TO CHAIlOE WITHOUT NOTICE 
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Okidata ML B2A and ML BIA Printers; 

IBM EMUUTION *V1JJ$** 

Epion Quill Tv 

PC-WRITEir 

ONLY 

$99. oo 

ih ippmg A xiiti 
tax iCiiii addrcuHii 
Moory back Buinmti 

*FUll EMULATION OF THE IBM PC 
GRAPHICS PRINTER 

• LETTER QUALITY PRINTtNG 
•ELITE CNAHACTEH PITCH 
•SUeSCRIPTS/SUPERSCftIPTS 

• DOTAOOHESSAflLE graphics 

• FRONT PANEL FEATURE 
SELECTION 


ToOrd«r: (714) 261-0228 

Dllllf infOfmltiOfl AviUlhIl 


O 


RAINBOW TiCHNOLOGfCS. INC 


1tQI1<A MKctwfl So, ItvInA CA 92714 
il 14) 261 022B Telex: 366078 


EPROM PROGRAMMER 
CROSS ASSEMBLERS 



MODEL 
SX151 

RSZ32C OR STAND ALONE (aN modelsi, Com- 
muriEatltHi prctltcnL XMODEM, HEX. and 
BFN. Programs: EEPROMS. 2716 - 27512 and 
CMOS. PrOQrams (w/adapter): 25XX, 27101 
(and ahowe). Sa70l, 6S705, 65764/6, 8741/2, 
0744, 874S/S. 0751^2, 0755, 07252, and 
CMOS. Mars availably soon Mndel SX151 
$214 (asseiribled with case) Other models 
are availablB (mm $49 (kfl). 

Crosa aasemblera by Pseudocode lor ISM- 
PCs SOS, Z80, 1SD2, 6502. 6800/1/2/3/5/W 
11, 68000/8710 8046/9 . 8051/2 . 8060/5. 
SOW. and more sonn 

KOBE, Inc. 

6910 Patterson S.E. 

■ Caledonia, Ml 49316 
(616) 791-9333 
15 lor shipping (USA), plus £3.00 COD. 


RELAY 



BALLOWS you TO USE YOUR COMPUTER AS 
A CONTROL SYSTEM FOfl EMERCY 
MANAOEHEMT, EQUIFHEHr AUtOMTION, 
EKPERIMEMTS, ROBOT(C£ OR OTHER 
APPLICATIONS WNtCM REOUIRE SOFTWARE 
COMTROt Of EXTERUAL DEVICES, 

B PROVIDES OlTTPUT CHANNELS TO CONTROL 
16 RELAYS. EXPpOABLE TO liS RELAYS 

WITH 1 PORT* i6,ja5 relays with Z. 

BWIDE VARIETY OF BELAYS AMD OTHER 
ACCESSORiES...SEND FOR MORE INFO. 

B KUOS INTO SERIAL PORT {PRINTER. 

I/O. R5-I3Z. RS-tiZ2. ate.) 

BUSS WITH IBM AND COMPATIBLES, TANDY. 
APPLE AMP MOST OTHER COMPUTERS. 

1 24 NDUROftOER LINE (614) 464-4^70 “I 

ynSA^jJASTERCARDj^^MERKAME^ 

electronic energy control, INC. 

300 S. FIFTH STHEET, SUITE 60k 
COLUMBUS. OHIO ^3213 
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Advertise your 
computer products 
through 
BYTE BITS 
(2” X 3” ads) 

For more information 
call Dan Harper at 
603-924-6830 

BYTE 

70 Main St. 

Peterborough, NH 03458 


DIGITAL VOICE CARD (DVC) 

for IBM PC, XT, AT and competibloa 



UNI\T^RSAL PROGRAIVUVIER 


ONLY 

$585 

COMPLETE 



. Id l: XI 4 UiJ, PAJ., m, Blpi^ PW>M, BMI t iHl Bnia 

. <» 34 wiad DfvHmk IIAMi. ITLiatt eiHlA. 

- All -linwnn «n p«i1inTn4<intr «i iintH unil ^Ihotir urr KkilDau] Hduli. 


r6|PiraDMp? [^lf ii »ii irfl.4J.]8welu4tl. WPOIAK pn]»B 

8^48 lertH pta^/immEr.inl] laieE progiBrnnKf, Mcmiirp IC 4 TTL itWi li 


ariffSftCOUEET *74 
£AhT.xCkAHA.C*,««W 
TElUJUBl TJTrfW 

KXl! I*»!i7’7,d«e 


OitDLR TOLL FREE 

l-fciWi-SJLlV73 ui->=iJ<L.» 
VISA, MASTER AMfiX 
WX 6 TTEP 


Circle 43 on Reader Service Card 
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Index of companies covered In articles, columns, or news stories in this issue 
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ADOBE SYSTEMS .. 11 
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1120 CARRIER CURRENT 
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1128 CLARION SOFTWARE.. 67 

901 CLARIS... .231 

COMPAQ COMPUTER...107 

1122 CONCEPT COMMUNICATIONS.... 67 

959 CONETIC SYSTEMS.... .275 

1114 CONTROL SYSTEMS.67 

1017 D2 SOFTWARE...113 

962 DATA ACCESS GROUP...275 

8S3 DATA TRANSLATION............199 

1007 DATADESKINTERNATIONAL ....137 

DATAQUEST............................. n 

1111 DATRAN ..67 

1119 DAVID SYSTEMS. 67 

1143 DEERFIELD SYSTEMS..67 

884 DELL COMPUTER.... 193 

1144 DELRINA TECHNOLOGY.....67 

DIGITAL EQUIPMENT.11, 267 

DIGITAL RESEARCH .. 11 

1166 DYNAMIC MICROPROCESSOR 

ASSOaATES...,..67 

1132 DYNAMICAL SYSTEMS......67 

1012 ELECTRONIC ARTS.... .113 


1165 EMERALD SYSTEMS... .67 

1148 ENHANCED SYSTEMS..67 

955 EXTENDED SYSTEMS........141 

1006 1ST AID SOFTWARE. 137 

1005 GREENE... 137 

Ills GTCO....67 

HARCOURTBRACE 

JOVANOVICH.......,,....51 

1169 HDC COMPUTER...67 


957 HEWLETT-PACKARD...., 11, 67, 141 
1102 


IBM ENTRY SYSTEMS ..11 

966 IMAGINE SOFTWARE.275 

1113 IMAGING TECHNOLOGY...67 

1147 INDIVIDUAL SOFTWARE..67 

INTEL.............._ 11 

1133 K TALK COMMUNICATIONS.......67 

1117 LASER COMMUNICATIONS...67 


COMING UP IN BYTE 


PRODUCTS IN PERSPECTIVE; 


The subject of January’s Product Focus will be the graphics tablet, an input 
device for both the IBM PC and the Macintosh that’s steadily growing in 
popularity. Graphics tablets can come with a drawing device that lets you 
translate a drawing more accurately into digitized data. This makes them 
useful for CAD, paint programs, business graphics, desktop publishing, and 
other applications that rely on drawing or tracing. 

Graphics tablets come in a wide range of sizes. Some of the smallest have 
a drawing area of about 6 by 8 inches, while the largest freestanding units 
give you a drawing area of about 44 by 60 inches. Our Product Focus will 
compare the features and capabilities of IBM PC-compatible graphics tablets 
in 12- by 12-inch and 12- by 18-inch formats, two of the most popular sizes 
for use on desktop computers. 

Last summer, IBM introduced a slew of new PS/2 computers. Among the 
seven new systems are the 16-MHz and 20-MHz Model 70s, the first desktop 
80386-based systems from IBM. Also new is the Model 50Z, which IBM 
claims is 35 percent faster than the older Model 50 and faster than any 80286 
machine from competitors. In January, we’ll look at all three in system 
reviews. 

The Dolch P.A.C. from Dolch Computer Systems is an 80386-based 
portable that’s designed to serve a dual role as both a high-powered portable 
and a desktop system. 

We’ll also have reviews of add-ins and peripherals. Intel’s Connection 
Coprocessor is an add-in board for IBM PC compatibles that’s geared strictly 
for communications. This "intelligent” board is equipped with its own 
microprocessor, and it can carry on communication tasks in the background. 
Our review will examine how well the board manages your communication 
tasks. 

High-resolution graphics for PS/2 systems has been slow in coming. Next 
month, we compare two high-resolution graphics boards, IBM’s own 8514/A 
graphics adapter and Control Systems’ Artist 10 MC, both of which offer a 
resolution of 1024 by 768 pixels. 

Language reviews: Microsoft’s QuickBASIC compiler for the IBM PC 
world received an enthusiastic welcome from BA^C progranimers. Now that 
the company has released its Macintosh version of QuickBASIC, we’re 
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INQUIRYCOMPANY PAGE INQUIRY# COMPANY PAGE INQUIRY# COMPANY PAGE 


902 LOCUS COMPUTING. 

903 LOTUS DEVELOPMENT... .223 

1003 LUNDIN LABORATORIES.97 

U40 MAINSTAY. 67 

1142 MARQ TECHNOLOGIES...67 

1126 MATRIX SOFTWARE 

TECHNOLOGY....67 

1127 MAXEM........ ...,,11,67 

1105 MAYNARD ELECTRONICS.67 

MCGRAW-HILL BOOKS ..327 

961 METASYSTEMS DESIGN 


GROUP...,,,275 

904 MICROEDGE... 215 

1140 2VUCROGRAFX .. 67 

1019 MICRDILLUSION..... 113 

MICROMOnON.. 341 

1149 MICROSOFT..11,67 

1001 MICROSYNC....,..97 

1014 MICROWAY. ,.,,,113 

MIT....... .267 

MIT PRESS...51 

MOTOROLA... II 


965 MOTOROLA COMPUTER 

SYSTEMS....,... 275 

NEURON DATA. ,11 

1172 NEW EDGE. 67 

1106 NIKON...... 67 

pcpi...a 

1011 PHOTOGRAPHIC SCIENCES.113 

1112 PROTEON... ,.67 

1109 QUADRAM. 67 

1013 QUARTERDECK OFFICE 

SYSTEMS.....„.,.U3 

QUE.,,,.. ...,51 

1168 RADIO SHACK ...,67 

1116 RGB TECHNOLOGY___„67 

1022 RIX SOFTWORKS.. ,113 

1131 RLM RESEARCH.67 

1173 S. H. MOODY^ASSOaATES.,.,,, 67 

1103 SCANTECH COMPUTER 

SYSTEMS...... .,67 

1125 SECANT. 67 

1010 SHARPE SYSTEMS.155 

1110 SIUCONCOMPOSERS,,..,67 

SIMON AND SCHUSTER...51 

956 SIMHjAN asp COMPUTER 

PRODUCTS......141 

1015 SINTAR SOFTWARE.113 

1145 SMALL BUSINESS 

TECHNOLOGY... 67 

SONY SUPERMICRO SYSTEMS.... 11 
1002 SOTA TECHNOLOGY. .97 

1020 SPECTRUM HOLOBYTE.113 

SPRINGER VERLAG___ 51 

ST. MARTIN’S PRESS.51 

STANFORD RESEARCH INSTITUTE 

INTERNATIONAL.... 245 

885 SUN MICROSYSTEMS11. 183 

964 SWIXTECH... .275 

1000 SYMANTEC___... 67,97 

1164 

TANDY... a 

THE OPEN SOFTWARE 

FOUNDATION......„ 11 

1101 3COM... 11,67 

1138 THREE D GRAPHICS,.,,,..,.67 

1100 TOSHIBA AMERICA,,...67 

UNIVERSITY OF MASSACHUSETTS 

AT AMHERST.....267 

UNIVERSITY OF SOUTHWESTERN 
LOUISIANA. .267 

1021 VIDEO SEVEN.. 113 

VIRTUAL MACHINE. 11 

963 WORDPERFECT...,..,275 

1161 XEROX.. 67 

XEROX PALO ALTO RESEARCH 
CENTER...245,267,286 

ZENITH DATA SYSTEMS.11, 321 


anxious to see if Macintosh programmers will be as excited. In addition, we*ll 
be looking at IntegrAda, an Ada programming support environmeDt from 
Aetech. 

Our lineup for application reviews includes Mathematica from Wolfram 
Research. Mathematica solves algebraic and calculus problems in symbolic 
form and will be bundled with the NeXT computer, C^us 1 is a combination 
of a database manager and a user-designed graphical interface, 

IN DEPTH: 


January will see the first Expanded In-Dcpth section in BYTE. This is a 
new opportunity to provide significantly expanded coverage of major growth 
technologies in our industry. This expanded section will recur from time to 
time, as warranted by industry trends and interest. 

Next month’s subject will be communications, an area that has grown at 
a phenomenal rate. Our regular In-Depth section would be too short to 
adequately cover a field that includes both point-to-point communications 
and networks. This expanded coverage includes a variety of articles on local- 
area networks, their operating systems, standards, and protocols. It also 
deals with various issues involv^ in designing and managing LANs. The 
section is not confined to LANs, but they are its largest component, as 
indeed they are the major part of the microcomputer world’s current focus on 
communications, 

FEATURES: 


Features for January will provide, as usual, a glimpse at the constant variety 
of microcomputing. For example, Dick Fountain 1ms written an authoritative 
article on the inner workings of X Windows. A panel of world-renowned 
experts has been polled for Seir views on what we can look forward to In 
the next 12 months. Rick Grehan continues his exploration of language 
subjects in Some Assembly Required with a look at a keyed-file database. A 
new feature. Under the Hood, introduces Brett Glass, who offers 
penetrating and informed commentary on the hardware side of 
microcomputing, this month on token rin^. Finally, BYTE begins a new 
tradition with its first Excellence Awards. BYTE enters and contributors 
have surveyed the field of products first introduced or that rose to 
prominence in 1988 and have come up with those that have the greatest 
potential for affecting microcomputer usage. 
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296 

USERSOFT. 

.278 

M25 

VAMP, INC. .. 

MAC14 

287 

VENTURA PERIPHERALS 226,228 

* 

VERMONT CREATIVE S/W 

,,..10 

296 

VESTRONIX. 

... 213 

299 

VNS AMERICA. 

... Ill 

300 

VNS AMERICA. 

... 169 

301 

VNS AMERICA.. 

.259 

302 

VNS AMERICA. 

... 333 

303 

VWUTEHOUSE DATA. 

,... 127 

305 

WIESEMANN&THEIS . 

.146 

■ 

WILEY 6 SONS. 

.117 

306 

WINTEKCORP,. 

.5 

307 

WINTEKCORP.... 

.... 362 

308 

WOODCHUCK INO. 

... 256 

324 

XELTEK. 

. . 345 

388 

XENDER CORP... 

... 258 

310 

ZEOS INTERNATIONAL ... 

. 46,47 

311 

ZEHICON. 

... 148 

312 

zortech_ 

.45 

313 

Z-WORLD. 

.344 

314 

Z-WORLD. 

...346 


JNTEfltlATIOMAL SfCTION IS 1 

No North Amorican InqufriBB ploase. 

401 ACER . 8615^34,0^ 

402 ALADDIN. 

403 APRICOT COMPUTERS.. 8StS'2,3 

404 BIX. . .. 96IS-40 

- BYTE BACK ISSUES. 80IS-3S 

43< BYTE BITS .. 80IS-30 

■ BYTE CIRCULATION .... 8fllS*4T 

- BYTE INTL POSTCARP .. 06IS-30 















































































































































































































































































































Advertising Supplement included with this issue: 
Jameco Electronics (U.S. and Canada Subscribers) 


READER 

SERVICE 


* Correspond directly with company. 


Inquiry No. 


PogoNo. 


• BYTE SUB. SERVICE .. 96IS-20 

405 CALEND. 96IS-23 

406 CUBIX. 96IS>31 

407 DATEX. 96IS-13 

408 EUONEX. 06I8>27 

409 FLEMING SOFTWARE . . 06tS-32 

431 FORMOSA . 9618-46 

410 GAMMA PROOUCTION .. 06IS-22 

411 GREY MATTER. 9618-42 

412 GSE. 9618-39 

413 GTCO. 9618-17 

414 HM SYSTEMS. 9618-41 

415 INES. 9618-30 

416 INK INTERNATIONAL .... 9618-16 

432 INTERQUAORAM.9618-15 

417 IRIS. 9618-10 

418 KADOR. 9618-28 

419 LOGIC PBOORAMMINQ ASSOC. 9618-20 

420 MICRO TECHNOLOGY . . . 9618-43 

421 MICRO U.S. 9618-30 

* MICROCOMP. MKTQ. COUNCIL 9618-44 

422 MUTEK. 9618-28 

423 NOVELL . 9618-11 

424 OLIVETTI .9618-24,25 

433 PHIUPSI&E . 9648-9 

425 PHIUPS PERSONAL MONITORS 9618-4 

* SEMI TECH MICRO. 9618-33 

426 SIEMENS AG . 9618-19 

• SOFTUNE CORPORATION 9618-21 

435 STONE COMPUTECH CO. 9618-32 

436 STONE COMPUTECH CO. 9618-32 

427 8-100 . 9618-45 

434 TEAM TECH. 9618-37 

428 TRIANGLE DIGITAL SERV. 9618-28 


Inquiry No. Pag* * No. 

429 UNICOMAL.96IS-29 

430 U S A. SOFTWARE. 9618-7 


MAC 8UPPLEMENT MAC1 -64 

Ml ALLAN BONAOlO ASSOC. .MAC60 
M2 APPUED DATA COMM.MAC12 

* BIX MAC28 

M3 COMPUTABLE ^ICriONS, INC. MAC37 

* COMPUTER CHRONICLES . MAC4 

M4 COREL SOFTWARE.MAC15 

M9 O.C.M. DATA PROO.MAC22 

MS DAYNA COMMUNICATIONS MAC7 

M6 DIGITALK.MAC54,56 

M7 DIGITALK.MAC54,55 

M8 DOUGLAS ELECTRONICS MACCIII 

M10 ERGOTRON.MAC3 

M26 GOOOWAY.MAC51 

Mil lOTECH.MAC59 

M12 JASMINE TECHNOLOGIES MACai 
M13 MCAEINC.MAC51 

* MCGRAW-HILL BOOKS . .MAC10 

M14 MICROCAD/CAM.MAC17 

* MICnOCOMP.MKTQ.COUNaL .MAC62 
M17 NATIONAL INSTRUMENTSMACaV 

Ml8 NEURALWARE.MAC57 

M19 ODESTA PUBLISHING .... MAC16 
M20 PARAGON CONCEPTS . . MAC9 

M22 PREFERRED SOFTWARE MAC21 
M23 SCOTT FORESMAN& CO. . MAC14 
M25 VAMP, INC.MAC18 


Inquiry No. Pago No. 

REGIONAL SECTIONS 

MIdwaat 96 MW 1-8 

• BYTE TIPS . 96MW-2 

494 COMPARE COMPUTERS. 96MW-3 

495 COMPARE COMPUTERS. 96MW-3 

* COMPUTERS FOR THE BUND . 96MW-4 

496 COM-TEK DATA SYS.. INC. 96MW-5 

497 SPEAR TECHNOLOGY . . 96MW-1 

498 Y.E.S. MULTINATIONAL.. 96MW-7 


Mid-Atlantic 96 M/AT 1-8 

• BYTE TIPS .96M/AT-2 

487 COMPARE COMPUTERS 96M/AT-3 

488 COMPARE COMPUTERS 96M/AT-3 

• COMPS. FOR THE BLIND96M/AT-4 

• EXPOCONSUL.98M/AT-6,7 

489 OWL COMPUTER.96M/AT-1 


Northaaat 96 NE1-16 

* BYTE TIPS .96NE-2 

504 COMPARE COMPUTERS . 96NE-10 

505 COMPARE COMPUTERS . 96NE-10 

506 COM-TEK DATA SYS., INC. 96NE-8 

507 COPY TECHNOLOGIES .. 96NE-13 

508 COPY TECHNOLOGIES . 96NE-13 

509 COTTAGE COMPUTERS .. 96NE-4 

512 ELECTR. DISCOUNTERS . 96NE-1 

• EXPOCONSUL.96NE-6.7 

513 JASMINE COMP. SYS. . .. 96NE-15 

514 JASMINE COMP. SYS. .. 96NE-15 


Inquiry No. Pag# No. 

* MiCROCOMP.MKTG. COUNCIL 96NE-9 

515 PCUNK.96NE-3 

516 SF MICRO.96NE-11 

517 SPEAR TECHNOLOGY ... 06NE-5 


PacIfleCoaat 96 PC 1-12 

523 3F.96PC-5 

524 ALTEC TECHNOLOGY ... 96PC-2 

526 JOKER SOFTWARE INTL . 96PC-1 

527 KNAPCO.96PC-6 

528 MASTER PROGS., INC.96PC-12 

529 SAKTECHNOLOGY.96PC-3 

530 SEVERE DISCOUNT.96PC-4 

531 SF MICRO.96PC-11 

532 UNDER WARE ELECTR. . . 96PC-9 


8outhaa*t 96 8E1-8 

• BYTE TIPS .968E-2 

476 COMP. MASTERS OF AUGUSTA 968E-6 

• COMPS. FOR THE BUND.968E-4 

477 KNAPCO.9e8E-1 

• MICROCOMP.MKTG.COUNCIL 968E-3 


Southeast 968W1-8 

• BYTE TIPS . 968W-2 

* COMPS. FOR THE BUND.9e8W-4 

481 DALLAS SYSTEMS. 068W-3 

482 GENERAL BUS. MACHINES 068W-1 

483 UNDER WARE ELECTR. . 968W-8 

* Comapond dinctty ¥dth company. 


BYTE ADVERTISING SALES STAFF: 

Steven M, Vito, Associate PubllsherA^.P. of Marketing, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 
Dennis J. Riley, Eastern Regional Sales Manager, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281, 
Jennifer L. Bartel, West Coast Regional Sales Manager, 8111LBJ Freeway, Suite 1350, Dallas, Tx 75251, tel. (214) 644-1111 


NEW ENGLAND 

ME. NH, VT, MA, RI, ONTARIO 

CANADA & EASTERN CANADA 

John C. Moon (417) 242-1140 

McGraw-Hill Publicatiom 

575 Boylsun Street 

Boston, MA 02116 

ATLANTIC 

NY. NYC. CT. NJ (NORTH) 

Leah G. Rabinowitz ai2) 512-2896 
McGraw-Hill Pubiicatkms 
1221 Avenue of the Americas— 

36th Floor 

New York, NY 10020 

(203)948-7111 
McGraw-Hill Puhlications 
Building A—3rd Floor 
777 Lou Ridge Road 
SUmfori. CT 06902 

EAST 

PA. NJ (SOUTH). 

MD. W.VA. DE. DC. 
ai5) 496-3833 
McGraw-Hill Publications 
Three Parkway 
Philadelphia. PA 19102 


SOUTHEAST 

NC, SC, GA. FL. AL, TN, VA 
Thomas Tolbert (404) 252-0626 
McGraw-Hill Pubiicatkms 
4170 Ashford-Dunwoody Road 
Suite 420 

AUanta, GA 30319 
MIDWEST 

IL, MO. KS. lA. ND. SD. MN. 
KY, OH. Wl. NB. IN. MI, MS 
(312)751^40 
McGraw-Hill Publications 
Blair Building 
645 North K^igan Avc. 
Chicago. IL 60611 

SOUTHWEST, 

ROCKY MOUNTAIN 
CO. WY, OK. TX, AR. LA, UT 
Karl Heinrich (7U) 442-0757 
McGraw-Hill PuUkationa 
7600 W. Tidwell Rd.-Suite 500 
Houston. TX 77040 


International Advertising Sales Staff: 


Mr. Hans Csokor 
Publiinedia 
Reisnerstrasse 61 
A-1037 Vienna. Austria 
222 75 76 84 


Mrs. Maria Sarmienio 
Pedro Teixein 8. Off. 320 
Iberia Mart 1 
Madrid 4. Spain 
145 52 891 


Mrs. Gurit Oepner 
McGraw-Hill ^Uishing Co. 
PO 60x2156 
Bat Yam, 59121 Israel 
3 866 561 321 39 


Michael Karnig 

Andrew Karnig A Associates 

Finnbodavagen 

S-131 31 Nacka, Sweden 

8440005 


Ros Weyman 

Serving Germany, Austria. & Switzerland 
McGraw-Hill Publishing Co. 

34 Dover St. 

London W1X4BR 
England 01 493 1451 


Mr. Alain Faure 
McGraw-Hill Publishing Co. 
128 Faubourg Saint Honm 
75008 Paris 
France 

(1)42-89-03-81 


SOUTH PACIFIC 
SOUTHERN CA. AZ. NM. 
LAS VEGAS 

Jack Anderson (714) 557-4292 
McGraw-HiU Publications 
3001 Red Hill Ave. 

Building#!-Suite 222 
Cosu^.CA 92626 

Tom Harvey (213) 480-5243 
McGraw-IUl Publications 
3333 Wilshiie Boulevard #407 
Los Angeles, CA 90010 

NORTH PACIFIC 
HI.WA.OR, ID.MT, 
NORTHERN CA. 

NV (except LAS VEGAS). 

W. CANADA 
(415)3424400 
McGraw-Hill Publications 
425 Battery Street 
San Francuco.CA94111 

Bill McAfee (415) 3494100 
McGraw-HiU Publications 
951 Mariner's Island Blvd.— 
3id Floor 

San Mateo. CA 94404 


BYTE BITS (2x3) 

Dan Harper (603) 9244830 
BYTE PublkalioQs 
One Phoenix Mill Lane 
Peterborough. NH 03458 

The Buyer’s Mart (1x2) 
Mark Stone (403) 924^54 
BYTE Publicatioos 
One Phoenix Mill Lane 
Peterborough, NH 03458 

Rcgkmal Advertising 
Scott Gagnon (403) 9U-4390 
BYTE Publicatioos 
One Pboenix Mill Lane 
Peterborough. NH 03458 


L^ Levine (403) 9244379 
BYTE Piddicatioos 
One Phoenix Mill Lane 
Peterborough, NH 03458 


Elisa Uster (403) 924-6830 
BYTE Publications 
One Pboenix Mill Lane 
Peteiborough. NH 03458 

Liz Coyman (403) 924-9281 
BYTE Publicatioos 
One Phoenix Mill Lane 
Peterborough. NH 03458 

BYTE Deck MaUings 
Natkmal 

Ed Wsre (403) 924-6146 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 

A/E/C Conmiting Deck 
Computing for Ei^iieers 
Mary Ann Goulding 
(403)924-9281 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 


Karen Lennie 

McGraw-HUl Publishing Co. 
34 Dover St. 

London W1X4BR 
England 01 493 1451 

Emilio Zerbooi 
McGraw-Hill Publishing Co. 
Via Flavio Baracchini 1 
20123 Milan. Italy 
(2) 89010103 


Seavex Ltd. 

400 Orchard Road, #10-01 
SiQg^}ore0923 
Rembik of Singapore 
Td: 734-9790 
Telex: RS35539 SEAVEX 

Seavex Ltd. 

503 Wilson House 
19-27 Wyndham Sl 
C entral, HcmgKong 
Td: 5-2601^ 

Telex: 60904 SEVEXHX 


HiroMorita 

McGraw-Hill Publishing Co. 
Overseas Corp. 

Room 1528 
Kasumigaseki Bldg. 

3-2-5 Kasumigasdei, 
Chiyoda-Ku 
Tokyo 1(X), Japan 
3 5819811 

Mr. Ernest McCrary 
Empresa Internacional de 
Comuoicacoes Ltda. 

Rua da Consolacao, 222 
Conjunto 103 

01302 Sao Paulo. S.P.,BrasU 
Td: (11)259-3811 
Telex: (100) 32122 EMBN 
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To get further information on the products advertised In BYTE, fill out 
the reader service card by circling the numbers on the card that cor¬ 
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 

• Correspond directly with company. 


Index to Advertisers by Product Category 



Inquiry No. 


PitgoNo. 


Inquiry No. 


Pi^ieNo. 


Inquiry No. 


Page No. 


Inquiry No. 


Page No. 


HARDWARE 


340 


13 ALPHA PRODUCTS.373 

25 ATT TECHNOLOGIES.50 

• BINARY TECH .378 

37 BLUE CHIP TECHNOLOGY . . .367 

63 COMPUTERAGE.365 

64 COMPUTER CONTINUUM.... 372 

73 CONTROL VISION.269 

76 DATA TRANSLATION.233 

431 FORMOSA . 0618^ 

112 QALACnCOMM......99 

413 QTCO.96IS-17 

121 GTEK.INC.326 

122 GTEKJNC.328 

127 HERCULES.85 

128 HERCULES.65 

415 INES. 9618-30 

140 INTEL.56,57 

432 INTEROUAORAM. 9618-15 

144 lOTECH. 367 

Mil 10 TECH.MAC59 

198 NOHAUCORP.329 

199 NOHAUCORP.387 

216 PERISCOPE.303 

217 PERSONAL SPACE COMM.... 364 

433 PHIUPSI&E . 9618.9 

228 QUA TECH .339 

229 QUA TECH.339 

230 QUA TECH .339 

231 QUA TECH .339 

232 QUA TECH .339 

233 QUA TECH .339 

243 REAL TIME DEVICES.272 

264 SOTA TECHNOLOGY.165 

279 TALKING TECHNOLOGY.367 

428 TRIANGLE DIGITAL SERV. 96IS-28 
294 TRUEVISION.277 

313 Z-WORLD.366 

314 Z-WORLD.368 

341 DRIVES 


22 A.N. WHOLESALE & RETAIL .. 372 

M4 COREL SOFTWARE.MAC15 

M6 DAYNA COMMUNICATIONS MAC7 
Ml 2 JASMINE TECHNOLOGIES MACCII 

269 SUMITRONICS.30 

270 SUMITRONICS.30 

287 TIGERTRONICS.124 

342 HARDWARE PROGRAMMERS 


316 B&C MICRO.370 

317 B&CMICRO. .370 

45 BP MICROSYSTEMS.372 

160 KOREINC.365 

162 LINK COMPUTER GRAPHICS .346 

165 LOGICAL DEVICES.364 

166 LOGICAL DEVICES.364 

324 XELTEK.385 

309 XENDERCORP.258 


343 INSTRUMENTATION 


64 COMPUTER CONTINUUM. . . 372 
93 DSP DEVELOPMENT CORP... .42 

98 ELEXOR.378 

150 JB COMPU-TRONIX.272 

203 ORION.64 

344 KEYBOARDS/MICE 


133 HOOLEON .102 

134 HOOLEON .102 

146 ITAC SYSTEMS.118 

167 LOGITECH.74.75 

168 LOGITECH.74,75 

169 LOGITECH.95 

170 LOGITECH.95 

252 SCIENCE ACCESSORIES . 293 

302 VNS AMERICA.333 

345 MASS STORAGE 


10 AK SYSTEMS 362 

102 EVEREX.103 

103 EVEREX.103 

115 GENOA.79 

• MAXELL DATA PRODUCTS.7 

205 OVERLAND DATA.364 

321 OUALSTARCORP.272 

274 SYSGEN.INC.21 


280 TALLQRASS TECHNOLOGIES 43 

281 TALLGRASS TECHNOLOGIES 43 


MISCELLANEOUS 


14 ALPHA PRODUCTS 364 

• ANTHROCORP.26 

M2 APPUED DATA COMM. MAC12 

• AVIS.309 

31 BAY TECHNICAL ASSOCIATES 271 

53 CANON USA. INC.89 

54 CENTROID.342 

61 COMPUQUEST.368 

74 COVOX.372 

315 EASTMAN KODAK.256C 

323 ELECTRONIC ENERGY CTRL . 385 
101 ENGINEER'S COLLABORATIVE .370 
126 HARRIS/3M. 202,203 

• INTECTRA.370 

139 INTEGRAND.194 

418 KADOR. 96IS-28 

163 LOGICAL DEVICES.364 

164 LOGICAL DEVICES..364 

528 MASTER PROQRAMMEflS, INC. .96PC-12 
182 MERRITT COMPUTER PROD.. 304 
285 TELEX CORP.122 

348 MOOEMSA4ULT1PLEXORS 


• CLEOSOFTWARE.222 

60 COMPUCOMCORP.368 

79 DATATRONICS TECH. LTD_110 

112 GALACnCOMM.59 

158 KISS ENGINEERING.52 

197 NATURAL MICROSYSTEMS ..276 


434 TEAM TECH. 96IS-37 

282 TELEBIT.150,151 

291 TOUCHBASE SYSTEMS INC. .20 


347 MONITORS 


3 

3LYNX. 


75 

CTX . 


76 

CTX . 


425 

PHIUPS PERSONAL MONITORS 

9618-4 

331 

TATUNG. 

106 

348 

NETWORK HARDWARE 

31 

BAY TECHNICAL ASSOCIATES 271 

46 

BUFFALO . 


406 

CUBIX. 

9618-31 

407 

DATEX. 

9618-13 

M26 

GOODWAY. 

MAC51 

422 

MUTEK . 

9618-28 

217 

PERSONAL SPACE COMM. 

364 

245 

ROSE ELECTRONICS . . . 

. . . 153 

278 

TAIWAN RRST UNE CABLE 

..234 

305 

WIESEMANN&THEIS 

186 

349 

POWER SUPPUES 

209 

PARA SYSTEMS. 

93 

350 

PRINTERS/PLOTTERS 

7 

AEG OLYMPIA. 

125 

31 

BAY TECHNICAL ASSOCIATES 271 

48 

CALCOMP . 

.109 

49 

CALCOMP . 

.109 

328 

ENTER COMPUTER. 

.102 

329 

ENTER COMPUTER. 

102 

110 

FUjnrSU AMERICA. 

22,23 

111 

FUJITSU AMERICA. 

22,23 

114 

GENICOM. 

81 

120 

GRAPHTEC . 

260 

129 

HEWLETT-PACKARD. 

.. . 181 

130 

HEWLETT-PACKARD. 

... 182 

138 

IMPACT. 

. ... 54 

145 

lOUNE CORPORATION . . . 

.... 52 

286 

LASER CONNECTION .... 

...27 

200 

NUMONICS. 

177 

222 

PRINCETON GRAPHIC SYS. . . 323 

244 

ROLAND. 

...256 

297 

VENTURA PERIPHERALS 228,229 

311 

ZERICON . 

169 

351 

PRINTER RIBBONS 

19 

AMERICAN RIBBON. 

168 

65 

COMPUTER FRIENDS .... 

....44 

352 

SCANNERS/DIQITIZERS 


105 FLAGSTAFF ENGINEERING .112 

106 FLAGSTAFF ENGINEERING ..112 

131 HIGH RES TECHNOLOGIES . . 370 
417 IRIS. 96IS-10 

171 LOGITECH.17 

172 LOGITECH.17 


353 SOFTWARE SECURITY 


402 ALADDIN. 9618-18 

225 PROTECH MARKETING.54 

230 QUA TECH.339 

233 QUA TECH .339 

320 RAINBOWTECH.18 

240 RAINBOWTECH.133 

354 SYSTEMS 


401 ACER.0618-34.35 

524 ALTEC TECHNOLOGY . . .96PC-2 
20 AMERICAN SEMICONDUCTOR 376 

• AMPRO.226 

403 APRICOT COMPUTERS . 0618-2.3 

23 ARCHE TECHNOLOGIES.31 

24 ARCHE TECHNOLOGIES.31 

318 AST RESEARCH.205 

319 AST RESEARCH.205 

325 AST RESEARCH.317 

326 AST RESEARCH.317 

• AT&T.217 

• AT&T.219 

• AT&T.221 

32 BEST COMPUTER.206 

33 BEST COMPUTER.206 

55 CLUB AMER. TECH.28,29 

• COMPAQ.48A-F 

496 COM-TEK DATA.96MW-5 

506 COM TEK DATA.96NE-8 

• DATAWORLD.230 

83 DELL COMPUTERS (INT’L) 158,159 

84 DELL COMPUTERS (N.AMER.) 158-161 

408 ELONEX. 9618-27 

104 nVESTAR COMPUTER.8,9 

113 GATEWAY 2000 .101 

414 HM SYSTEMS. 9618-41 

137 IEEE . 123 

513 JASMINE COMP. SYS. . . 06NE-15 
181 MEGATEL.60 

183 MICRO EXPRESS...198 

184 MICRO EXPRESS.198 

• MICROWAY.227 

424 OLIVETTI.9618-24,25 

489 OWL COMPUTER.96M/AT-1 

213 PC DESIGN.305 

226 PROTEUS TECH, CORP.105 

238 RADIO SHACK.CIV 

239 RADIO SHACK.209 

241 RAINBOWTECH.385 

• SEMI TECH MICRO.9618-33 

516 SF MICRO.96NE-11 

531 SF MICRO.96PC-11 

426 SIEMENS AG . 0618-19 

517 SPEAR TECHNOLOGY . .. 96NE-5 

497 SPEAR TECHNOLOGY . . 96MW-1 

271 SUNTRONICS.118 

289 TOSHIBA COMPUTERS .... 90,91 

290 TOSHIBA COMPUTERS .... 90,91 

299 VNSAMERICA.Ill 

300 VNSAMERICA.169 

301 VNSAMERICA.259 

498 Y.E.S. MULTINATIONAL . 96MW-7 
310 ZEOS INTERNATIONAL .... 46.47 
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Advertising Supplement included with this tsaue: 
Jameco Electronics (U.S. and Canada Subscribers) 


READER 

SERVICE 


* Correspond directly with company. 


Inquiry No. Page No. 



SOFTWARE 

355 

APPL£2AyiAC APPLICATIONS 
Bualii«««/Qffte6 


fOS FOXSOFTmaE.25 

M1» ODESTA PUBUSHING.MACIB 

M2a PARAGON CONCEPTS ... IIAC9 


1122 PREFERRED SOFTWARE . MAC21 

M32 APPLE2/MAC APPUCAT10NS 

Sclantirion^hnlcal 


Ml ALLAN BONAOK) ASSOC. . MAQM 

Mia MCAEINC.MAC51 

1117 NATIONAL INSTRUMENTSMACCIV 
M1I NEURALWARE.MAC57 

M33 APPLE2/MAC-CAD 


M14 MICRO CAD/CAM _MACIT 

M25 VAMP, INC.MACIS 

M34 APPLE2^MAC LAN 


Mt DOUGLAS ELECTRONICS MACClIt 
MSS APPLE2/M AC - LANGUAGES 


113 COMPUTABLE FUNCTIONS, ING.MACS7 


M9 O.C.M. DATA PROD..MAC22 

m D16ITALK.iiAC54.56 

M7 DIGITALK .MAC54,5S 


353 IBM/MS-DOS APPLICATIONS 
BuoLnoos/Oftlca 

2 1STCLASS EXPERT SYSTEMS 114 


253 8ROWNBAG.151 

254 BROWN BAG. .253 

lOfl FTBOATA ..363 

416 GAMMA PRODUCTION .. 96tS>22 

415 INK INTERNATIONAL .... 96JS-16 

155 MlCflOFIM ..._ 82.53 

159 MICRORIM ..32.53 

423 NOVELL . 96IS-11 

“ ORACLE.77 

210 PARSONS technology.45 

211 PATTDN&PATTON.313 

237 QUICKSOFT..32 

‘ RAIMA.35 

* SCITORCORP.225 


260 small computer CO., INC.. 143 

357 IBM/MS-DOS APPUCATIONS 

SclantJfIc/TccfinIcal 


6 ACCEL TECH.355 

34 BINARY ENGINEERING.166 

57 ECOSOFT .... ..... 157 

409 FLEMING SOFTWARE 96IS-32 

123 HAMMERLY...73 

136 HOaSTMANN ....212 


419 LiOGlCT^tOGRAMMING ASSOC 9315-20 


inquiry No. P^sNo^ 

174 MATHSOFT.69 

254 SCIENTIFIC COMPUTER ASSOC. 346 

235 SPECTRUM.244 

266 STATSOFT .197 

266 STBC.. ... 253 

275 SYSTAT.147 

276 SYSTAT. .147 


356 IBNUliS-DOS APPUCATIONS 

MIscvtIanoouft 


626 JOKER SOFTWARE INTL 96PC-1 

359 tBM/MS-DOS APPUCATIONS 
/Spreodahoat 


2 1STCLA$SEXPERTSYSTEMS114 
117 GOLDEN BOW .. ..201 

360 IBM/llS4}OS —CAD 


21 AMERICAN SM, BUS. COMP, 144 

333 GENERIC SOFTWARE.310 

334 GENERIC SOFTWARE.310 

306 WINTEKCORP. .5 

307 WINTEKCORP.362 

361 IBM/MSDDS —LAN 


523 SF.96PC-5 

43 BORLAND... 71 

44 BORLAND.71 


335 

SANTA CRUZ OPERATION 

.175 

336 

SANTA CRUZ OPERATION . 

.. 175 

256 

SIMPLE NET SYSTEMS .... 

. . 146 

259 

SIMPLE NET SYSTEMS. 

.148 

362 

IBM/MS-DOS - GRAPHICS 

53 CANON USA, INC. 

.,.69 

02 

DAYTRON. 

.342 

315 

EASTMAN KODAK. 

.256C 


GRAPHICS SOFTWARE SYS 

.. 214 

293 TRILOSYTE. 

.365 

363 

IBilAMS-EXlS — LANGUAGES 


4 A&LMEIER.345 

6 AETECH. 100 

9 AETECH. ....100 

39 BORLAND.CM 

40 BORLAND....CM 

41 BORLAND..._ 1 

42 BORLAND..........1 

405 CALENO. 96iS-23 

66 CNS, INC.250 

57 CNS, INC. 250 

99 ELLIS COMPUTING INC.126 

412 GSE. 96IS-39 

123 HAMMERLY . . . . ... 73 

151 JENSEN & PARTNERS.129 
151 LAHEY COMPUTER SYS. JNO. 126 
173 MANX SOFTWARE SYSTEMS. 135 

“ MICROSOFT.13-15 

“ MICROSOFT.32A-H 

• MICROSOFT.210,211 


Inquiry No. Paso No. 

219 PHAR LAP SOFTWARE.45 

220 POLYTRON...203 

267 STSC.. 87 

429 UNICOMAL.96l$-29 

296 USERSOFT. 279 

296 VESTFIONIX. 213 

312 ZORTECH.55 

364 IBM^MS-DOS^-UnLITIES 


5 A5LMEER . 347 

26 ATBON.66 

27 AVOCET SYSTEMS, INC.235 

36 BLAISE COMPUTING INC...... 33 


SI CALIFORNIAS/WPRODUCTS. 376 
62 CAUFORNIA$/W PRODUCTS . 376 
597 COPY TECHNOLOGIES. .96NE.13 
565 COPY TECHNOLOGIES.. 96HE-13 


50 DAYSTAH COMPUTING.53 

61 DAKSTAR COMPUTING.53 

82 DAYTRON.342 

55 DEPARTMENTAL TECH., INC.. 239 

117 GOLDEN BOW. 261 

330 GOLDEN BOW.362 

123 HAMMERLY COMP. SERY.73 

132 HITECH EQUIP. CORP, .... 342 

155 KAOAK.362 

175 MATRIX..266 

104 MIXSOFTWARE. .,.,139 

219 PHAR LAP SOFTWARE.45 

227 PUBLISHING TECHNOLOGIES 134 

529 SAK TECHNOLOGY.96PC-3 

250 SAXSOFTWAHE.311 

262 SOFTWARE MASTERS .119 

272 SUPERSOFT. 164 

• VERMONT CREATIVE SAY .... 16 
300 WOODCHUCK INO. 256 

365 IBM/MS«DOS COMMUNICATIONS 


92 DIVERSIFIED COMP. SYS. ... 366 
119 QRAFPOINT..258 

156 KEA SYSTEMS.125 

157 KEA SYSTEMS. 269 

206 PALLADIANTECH.376 

261 SOFTRONICS.346 

292 TRAVEUNG SOFTWARE.295 

363 OTHER-CROSS OEVELOPMEMT 


* SOFTWARE DEV. SYS.99 


367 MAIL ORDER/ 
RETAIL 


523 3-F. 96PC-5 

25 ADVANCED COMP. PROD. 375.379 

15 ALTEX ELECTRONICS.366 

19 AMERICAN RIBBON ..166 

29 B& B ELECTRONICS... 367 

36 BOFFIN LTD.306 

* BUYER'S MART 349-359 

♦ CALIFORNIA DIGITAL ....... 377 

56 CALIFORNIA FREEWARE ....196 


66 COMPACT DISK PROD. JNC. . 30 


IrKtulry No^ Paga Ho. 


487 COMPARE COMPUTERS 9Bil/AT-3 
468 COMPARE COMPUTERS 96li;AT-3 

494 COMPARE COMPUTERS. 96MW-3 

495 COMPARE COMPUTERS. 96MW-3 

504 COMPARE COMPLTrERS 96NE-10 

505 COMPARE COMPUTERS . 96NE-10 

59 COMPUCLASSICS . . ..115 

62 COMPUSAVE.335 

66 COMPUTER MAILORDER.. 35,39 
475 COMP.MASTERSOFAUGUSTA 93SE-B 

67 COMPUTER SURPLUS STORE 376 

66 COMPLTTERLANE . 274 

72 CONTECH.370 

509 COrrAGE COMPUTERS . .96NE-4 

481 DALLAS SYSTEMS. B6SW^3 

86 DISC INTERNATIONAL .356 

69 DISKCOTECH. 362 

90 DISKETTE CONNECTION .... 367 

91 DISKSTOGO ...384 

95 DYNAMIC ELECTRONICS ..,. 376 

96 DYNAMIC ELECTRONICS ... 376 

512 ELECTRIFIED DISC.96NE-1 

M10 ERGOTRON.MACS 

107 FOUR GUYS COMPUTERS .... 56 
462 GENERAL BUStNESa MACH. 965W* *1 
411 GREY MATTER. 96iS-42 

124 HARO DISK DRIVES INTL* 340 

125 HARD DISKDRIVES INTL . . 340 

136 1C EXPRESS ...... .362 

136 IMPACT. 54 

147 JADE. 376 

146 JAMECO .. 360,361 

514 JASMINE COMP. SYS. ... 96NE-15 

153 J.D.R. MICRODEVICES .. 300,361 

154 J.D.a MICRODEVICES . . 362-364 
* J.D.H. MICRODEVICES .. 393-403 


527 KNAPOO...96PC*6 

477 KNAPCO.96SE-1 

526 MASTER PROGRAMMERS, INC. 9ePC-12 

178 MEAD COMPUTER... ..369 

179 MEGASCfcFT.370 

150 MEQASOFT.370 

421 MICRO U.S. B6IS-30 

185 MICflOCOM SYSTEMS 24 


' MICROCOMP. MKTG. COUNCIL . HAC82 

* MKmX>MPUTERMKTB,CNCL9elS-44 

* MICROCOMPUTER MKTG,CNaOONE^ 

* MICROCOMPUTER MKTG.CNa95SE-3 
167 MICROPROCESSORS UNLTD, 364 

" MICROWAY.227 

193 MICROWAY.313 

195 MONTGOMERY GRANT.269 

196 M.H.I... 363 

* NATL COMP. ACCESSORIES 374 

215 ONUNE STORE.179 

206 PAC IRC COMPUTER.365 

207 PACIRC COMPUTER.365 

515 PCUNK. ..96NE-3 

214 PC NETWORK.265 

221 PRINCETON DISKETTE.376 

223 PROGRAMMERS SHOP . . .126 

224 PROGRAMMER'S PARADISE62,e3 

243 SABINA INTL. .....365 

251 SCHWAS COMPUTER CORP. . 372 

253 SCIENCE6ENQ.SAY ..49 

530 SEVERE DISCOUNT.96P04 
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Advertising Suppiement incEuded with this issue; 
Jameco Eiectronics (U.S. and Canada Subscribers) 


READER 

SERVICE 

_^ 


* Correspond directly with company. 


I nquiry No. P»ga No. 


255 SHAM ROCK COMPUTER.37 

25® SHECOM COMPUTERS...... 192 

2S7 SHECOM COMPUTERS.192 

277 SN^W ELECTRONICS.34 

* SOFTLINEGOnPORATK)kMlS-21 

26S SOLUTION SYSTEMS.132 

43S STONE COMPUTECH CO. 99IS-32 
43fl STONE COMPUTECH CO. i6IS-32 

273 SURAH CORP..372 

427 S-100.. .... ft6IS<4S 

69 TELEMART.I2«l»iai 

79 TELEMART.120,121 

288 TIMELINE.......371 

322 TRIQEM COMPUTER. INC. ... 372 

522 UNDER WARE ELIG.OSPC-S 

483 UNDER WARE ELECT. . SfiSW-O 

430 U.S.A.SOFTWARE... 0SIS-7 

303 WAREHOUSE DATA.127 


* MISCELLANEOUS 


‘ MICROSOFT,..131 

* NEC INFO. SYSTEMS.Clll 


inquiry No. Paye No. 

202 ON-TARGET ASSOC.382 

247 SAFEWARE. .376 


368 EDUCATIONAL/ 
INSTRUCTIONAL 


404 SIX . .. 9615^46 

• BYTE BACK ISSUES. 320,374 

‘ BYTE BACK ISSUES. 98IS-3B 

• BYTE SITS .385 

438 BYTE BITS . 9618-30 

• BYTE CIRCULATION.241 

• BYTEGERCULATION .... 981S-47 

• BYTEINT'LPOSTCARD.. 9618-26 

‘ BYTESUB MESSAGE.124 

• aYTESUB.SERVlCE. .252 

- BYTE SUB.SEFIVICE ... 9613^20 

• BYTETtPS ..96NE-2 

- BYTETIPS ..96SE-2 

• BYTE TIPS.9e8W-2 

• BYTE TIPS ...* *. g6MW-2 

- BYTE TIPS ..96M/AT-2 


* BYTEWEEK/NEV^^LETTER .326 


liiqulry No. Poga No. 


• COMPUTER CHRONICLES MAC4 
- COMPUTERS F0RTHE3LlND96iyi/AT-4 

* COMPUTERS FOR THE BUND 96SW-4 

* COMPUTERS FORTHE BLIND 9a«W-4 

♦ COMPUTERS FOR THE BLIND9«8E-4 

77 CYBER RESEARCH.269 

• EXPCJCONSUL.96M/AT.e,7 

" EXPOCONSUL.96ME-6,7 

149 JASON ENTERPRISE ...387 

159 KNOWLEDGE GARDEN.273 

‘ MCGRAW-HILL BOOKS . . .MAC10 
178 MCGRAW-HILL BOOKSTORE . 152 

177 MCGRAW-HILL NRI.297 

192 MICROSOFT PRESS.136 

264 OSBORN E/MGGRAW-HIU_218 

M23 scon FORESMAN 5 CO.. MAC14 
WILEY a SONS.117 


369 DESKTOP 

PUBLISHING 


11 ALDUS .190,191 

12 ALDUS .190,191 


Inquiry No. Page No. 

94 OYNACOMPLTTERS 296 

‘ MICROSOFT. 254,255 

218 PERSONAL TEX ............ 36 

250 SAXSOFTWARE.... 311 


370 OPERATING 

SYSTEMS 


88 

DIGITAL RESEARCH .. 

... 19 

87 

DIGITAL RESEARCH . 

. 19 

142 

INTERACTIVE SYSTEMS .. 

41 

143 

JNTERACnvE SYSTEMS .., 


235 

QUARTERDECK. 

..140 

238 

QUARTERDECK .. 

. . .154 

248 

SAIC.. 

.... 56 


371 ON-LINE 

SERVICES 


450 BIX.. 264,265 

• BIX.MAC28 

420 MICRO TECHNOLOOY IS 9M5.43 


rJlpS 


SEND FOR YOUR 1) 

SUBSCRIBER 1.0. CARD 


SUBSCRIBERS ONLY!* 

Use BYTE’s Telephone Inquiiy Frocessing System 

Using TIPS can bring product information as much as 10 days earlier. 


If you are a new subscriber or have lost your l.D, card, circle #1 on the Reader Service 
Card; attach mailer label. We will immediately send your personal TIPS subscriber ciird. 


GET PREPARED 


2) Write your Subscriber Number, as printed on your Subscriber LD, Card, in boxes in Step 5 below. 
(Do not add O’s to fill in blank boxes) 

3) Write numbers for information desired in boxes in Step 7b below, 

(Do not add O^s to fill in blank boxes.) 


CAUL. TIPS 


4) Now, on a Touch-Tbne telephone dial: (413) 442-2668 and wait for voice commands, 


ENTER TOUR 
SUBSCRIBEB AND 
ISSUE NUMBERS 


5} When TIPS says: “Enter Subscriber Number" 

(Enter by pushing the numbers and symbols f# or * enclosed in the boxes] on telephone pad 
ignoring blank boxes) 

Enter 

6) When TIPS says “Enter magazine code & issue code” 

Enter CD ® ID E] [S illll 


ENTER YOUR 
INaUlHlES 


7a) When TIPS says “Enter (next) Inquiry Number” 

Enter one inquiry selection from below (ignore blank boxes) 

b) Repeat 7a as needed (maximum 17 inquiiy numbers) 

1 . □ □ □ 11 s] 6. □ □ □ [ffl ai 10 , □ n n [ffi ffii 14. □ □ □ in ai 

2. DDDi](l linnDIffil] 15, □□□fflU 

3. □□□nil 8 , □□null 12. □□□ffllffl laDDDOiOffl 

4. □ □ □ SI [1 9. □ □ □ 1] 11 13. □ □ □ [fi QB. 17. n n n ffl [I 

5. □ □ □ n m 


END SESSION 


8) End session by entering S S 121 CD Iffi Iffl 

9) Hang up after hearing final message 

If you are a subscriber and need assistance, call (603) 924-0281. 






If you are not a subscriber flii out the subscription card found in this issue or, call BYTE Circulation 800-423-8272. 
"^Domestic and Canadian Subscribers Only! 
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INFORMATION 


Want More Information About the Products and Advertisers Featured in this Issue? 


Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you. 



Check all the appropriate answers to 
questions “A” through “C”. 



Print your name and address 
and mail. 


Fill out this coupon carefully. 

PLEASE PRINT. 

Name 



( ) 

Tide 

Phone 

Company 

Address 

City 

Country Code 

A. What is yoiir level of 

2 □ Computer Retail Stores 

management responsibility? 

3 □ Constants 

t □ Senior-level Management 

4 □ Service Bureau/Planning 

2 □ Other Management 

9 □ Distributor/Wholesaler 

3 □ Non-Management 

6 □ Systems House/ 

B. What to your primary Job 

Int^rator/VAR 

hmction/principaJ area of 


responsibility? (Check one.) 

Non-Computer-Related Businesses: 

1 □ Administration 

8 □ Manu&cturit^ 

2 □ Accounting/Finance 

9 □ Finance, Insurance, 

3 O MIS/DP/Infbrmation Center 

Real Estate 

4 □ Product Design and 

10 □ Rctail/Wholesale 

Development 

11 □ Education 

9 □ Research and Development 

12 □ Government 

6 □ Manufacturing 

13 □ Military 

7 □ Saies/Markcting 

14 □ Professions (Law. 

8 □ Purchasing 

Medicine, Engineering, 

9 □ Personnel 

Architecture) 

10 □ Educatioo/IYaining 

19 □ Consulting 

11 n Other- 

16 □ Other Business Services 

C Please indicate your 

17 □ Transportation, 

organization’s priiuiry busines 

CommunicMions. Utilities 

activity: (Check one.) 

tl n Other: 

Computer-Related Businesses: 

DECEMBER 

1 □ Manutocturer (Hardware, Software) 

48CRSE 


1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

30 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

so 

51 

52 

53 

54 

55 

56 

57 

58 

SO 

60 

61 

62 

63 

64 

65 

86 

67 

68 

60 

70 

71 

72 

73 

74 

75 

78 

77 

78 

79 

80 

81 

82 

83 

54 

85 

86 

87 

68 

88 

90 

91 

92 

03 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

123 

130 

131 

132 

133 

134 

136 

136 

137 

136 

139 

140 

141 

142 

143 

144 

145 

148 

147 

148 

149 

ISO 

151 

152 

153 

154 

155 

156 

157 

158 

150 

180 

181 

162 

163 

164 

186 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

178 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

186 

190 

101 

102 

193 

104 

195 

106 

107 

198 

too 

200 

201 

202 

203 

204 

206 

206 

207 

206 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

210 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

246 

240 

250 

251 

252 

253 

254 

256 

256 

257 

256 

259 

260 

261 

282 

263 

264 

266 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

278 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

286 

289 

290 

291 

292 

293 

294 

295 

296 

297 

296 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

336 

330 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

361 

362 

353 

354 

365 

356 

357 

368 

359 

360 

361 

362 

363 

384 

365 

368 

367 

368 
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370 
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372 
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374 

375 

376 

377 

378 

379 

380 

381 

382 

363 

384 
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306 

387 

368 

389 

390 

391 

302 

303 

394 

305 

396 

307 

398 
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400 

401 

402 

403 

404 

405 

406 

407 

406 

409 

410 

411 

412 

413 

414 

415 

418 

417 

418 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

438 

438 

440 

441 

442 

443 

444 

445 

446 

447 

448 

448 

450 

451 

452 

463 

464 

465 

456 

467 

458 

456 

460 

461 

462 

463 

464 

485 

466 

487 

468 

489 

470 

471 

472 

473 

474 

475 

478 

477 

478 

479 

480 

481 

462 

483 

484 

485 

488 

487 

488 

489 

490 

491 

492 

483 

404 

496 

496 

497 

498 

409 

500 

501 

502 

503 

504 

SOS 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

518 

510 

520 

S21 

$22 

523 

524 

525 

528 

527 

526 

529 

530 

531 

532 

533 

534 

53S 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

548 

560 

551 

562 

563 

554 

556 

558 

557 

658 

659 

560 

561 

562 

563 

564 

565 

566 

567 

568 

569 

570 

571 

572 

573 

674 

576 

578 

577 

578 

570 

580 

561 

582 

583 

584 

585 

568 

567 

568 

589 

500 

591 

502 

S03 

504 

SOS 

596 

597 

596 

599 

600 

801 

602 

803 

604 

806 

806 

807 

eoe 

809 

610 

811 

612 

613 

814 

615 

616 

817 

618 

810 

620 

621 

622 

623 

624 

625 

626 

627 

828 

629 

630 

631 

632 

633 

634 

835 

638 

637 

636 

839 

640 

841 

642 

643 

644 

646 

646 

647 

648 

649 

880 

651 

852 

663 

854 

655 

656 

657 

658 

859 

680 

661 

662 

663 

654 

666 

866 

887 

866 

660 

670 

871 

672 

673 

874 

675 

678 
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678 

679 

680 

681 

682 

683 

684 

685 

686 
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689 

680 
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682 

603 

884 

895 

896 

697 

696 
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TOO 

701 

702 

708 

704 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

710 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

730 

737 

738 

738 

740 

741 

742 

743 

744 

745 

746 

747 

748 

740 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

780 

761 

782 

783 

784 

765 

786 

787 

768 

768 

770 

771 

772 

773 

774 

775 

778 

777 

778 

779 

780 

781 

782 

783 

784 

TBS 

786 

787 

788 

789 

700 

701 

702 

793 

704 

706 

706 

707 

796 

799 

800 

801 

802 

803 

804 

806 

806 

807 

808 

809 

810 

811 

812 

813 

814 

815 

818 

817 

618 

810 

820 

821 

822 

823 

824 

825 

826 

827 

828 

829 

830 

831 

832 

833 

634 

835 

838 

837 

838 

839 

840 

841 

842 

843 

844 

845 

846 

847 

848 

849 

850 

861 

852 

863 

864 

856 

856 

867 

868 

860 

860 

861 

682 

863 

884 

865 

866 

867 

868 

869 

870 

871 

872 

873 

874 

875 

876 

877 

878 
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860 

861 

882 

863 

884 

885 

886 

887 

888 

889 

800 

801 

802 

803 

894 

806 

696 

887 

896 

899 

900 

001 

002 

903 

904 

906 

006 

907 

908 

000 

010 

oil 

812 

913 

914 

915 

916 

917 

918 

919 
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921 

922 
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926 

927 

928 

929 
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949 

950 

951 

052 

063 

964 

965 

956 

957 
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I N F O R M A T 


I O N 


Want More Information About the 


Products and Advertisers Featured in this Issue? 


a Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you. 



Check all the appropriate answers to 
questions “A” through “C”. 



Print your name and address 
and mail. 


PLACE 

POSTAGE 

HERE 


BVTE 

P.O. Box 929 
Yardley 
Birmingham 
England, B25 85 


Fill out this coupon carefully. PLEASE PRINT. 


Name 

( ) 

TiUc 

Phone 

Company 


Address 


City 

A. What is y<Hir Irvd of 
management respiinRibilhy? 

1 □ SenkH’-level Management 

2 □ Other Management 

3 □ Non-Management 

B. What is your primary job 
fiinctionyprincipai area of 
responsibility? (Check one.) 

1 □ Administration 

2 □ Accounting/Finance 

3 □ MIS/DP/Informatkin Center 

4 □ Product Design and 

Development 

s □ Research and Development 

6 □ Manufecturing 

7 □ Sales/Markeiing 

8 □ Purchasing 

9 □ Personnel 

10 □ Education/lYaining 

n □ Other:_ 

C Please indicate your 
organization’s primary business 
activity: (Check one.) 
Computer-Related Businesses: 

I □ Manufacturer (Hardware. Software) 


Country Code 

2 □ (Zomputer Retail Stores 

3 □ Consultants 

4 □ Service Bureau/Planning 

5 □ Disthbutor/Wholcsaler 

6 □ Systems House/ 

Integntor/VAR 

7 □ Other;_ 

Non-Computer-Related Businesses: 

8 □ Manufiseturing 

9 □ Rrumce, Insuraitce, 

Real Estate 

10 □ Retail/Whoicsalc 

11 □ Education 

12 □ Government 

13 □ Military 

14 □ Professions (Law, Medicine, 

Engineering. Architecture) 

13 □ Consulting 

16 □ Other Business Services 

17 □ Transportation, 

Communications, Utilities 

18 □ Other:_ 
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The new Tandy 5000 MC 
Professional System is pure 
performance, from the Intel® 
80386 processor operating at 
20 MHz to the memory cache 
controller that provides 
RAM'fast access to data. 

With the 5000 MC, you 
have the high-performance 
platform needed to take the 
fullest advantage of industry- 
standard MS-DOS® applica¬ 


tions, powerful new MS® 
OS/2 programs or multiuser 
SCO® XENIX® software. 

Operating at 20 MHz, the 
5000 MC cuts through the 
big jobs like database man¬ 
agement, large spreadsheets 
and sophisticated graphics. 
Its IBM® Micro Channel 
compatible architecture al¬ 
lows multiple processors to 
use the same bus. 


The system architecture 
also provides a radical in¬ 
crease in data-transfer rates 
when the Tandy 5000 MC is 
configured within a 3Com® 
workgroup or a multiuser 
environment. 

The Tandy 5000 MC is the 
new alternative in personal 
computing—from the best¬ 
selling family of PC Compat¬ 
ibles made in America. 

Radio/haeH 

COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 


Tandy Computers: Because there is no better value™ 


Intel/Reg. TM Intel Corp. IBM/Rea. TM and Micro Channel/TM IBM Corp. MS, MS-DOS and XENIX/Reg. 
TM Microsoft Corp. SCO/Reg. TM The Santa Cruz Operation. 3Com/Reg. TM 3Com Corp. 
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